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1.0 GENERAL

11 PRECAUTIONS

The foliowing list of “PRECAUTIONS” must be studied and followed during the instaliation, opera-
tion, and servicing of the equipment.

1.
2.

3.

Read this service bulletin prior to installing or operating the equipment.

Service work should be performed only after becoming familiar with all listed danger and caution
statements.

If OMEGAPAK controllers are to be stored prior to installation, they must be protected from the
weather and kept free of condensation and dust.

. Use extreme care when moving or positioning controllers (even if crated) as they contain devices

and mechanisms which may be damaged by rough handling.

. Only authorized personnel should be permitted to operate or service the controller.
. This equipment generates, uses, and can radiate radio frequency energy and if not installed and

used in accordance with the instruction manual, may cause interference to radio communications.
Operation of this equipment in a residential area is likely to cause interference in which case the
user at his own expense will be required to take whatever measures may be required to correct
the interference.

. Do not make any modifications to this controller other than those described in this manual. Doing

s0 may damage or degrade the apparatus.

HAZARD OF ELECTRICAL SHOCK OR BURN

BEFORE SERVICING, TURN OFF POWER
SUPPLY(S) TO THIS EQUIPMENT. WAIT 5
MINUTES. MEASURE CAPACITOR VOLTAGES
TO VERIFY THAT THEY ARE ZERO. DO NOT
SHORT ACROSS CAPACITORS WITH
VOLTAGE PRESENT.

CAUTION
DO NOT CHANGE THE POSITION OF ANY
PRINTED WIRING BOARD SWITCH OR REMOVE
ANY PRINTED WIRING BOARD WITH THE DRIVE
RUNNING. TO DO SO MAY CAUSE AN EQUIPMENT
MALFUNCTION.

1.2 PRELIMINARY INSPECTION

Inspect for shipping damage upon receiving the

DANGER

The dc bus capacitors are discharged slowly
when input power is removed from the
OMEGAPAK controller.
capacitors are fully discharged, always test
with a dc voltmeter (1000vdc scale) before
doing any wiring, troubleshooting or work
inside the controller enclosure. If no reading
is shown on the voltmeter, reduce scale and
test again.

If the capacitors are not fully discharged in
5 minutes, contact Square D — Do not
operate the controller.

OMEGAPAK controller, If any shipping damage
is found, immediately notify the freight carrier
and your Square D representative. Open the door
on the controller and check inside for any visual
damage. DO NOT ATTEMPT TO QPERATE THE
CONTROLLER 1IF ANY VISUAL DAMAGE IS
NOTED. All printed wiring boards should be in
place and secure. Check all connectors to be
sure they are locked and securely in place.

1.3 STORAGE

To ensure the

After the preliminary inspection repack and
store the OMEGAPAK controller in a clean dry
location. DO NOT store this equipment in any
area where the ambient temperature will rise

HAZARD OF ELECTRICAL SHOCK OR BURN

above 60°C (140 °F) or go below — 17°C (0°F).
DO NOT store this equipment in high conden-
sation or corrosive atmospheres. Proper storage

DANGER

MANY PARTS, INCLUDING ELECTRONIC
PRINTED WIRING BOARDS, IN THIS CON-
TROLLER OPERATE AT LINE VOLTAGE. DO
NOT TOUCH. USE ONLY ELECTRICALLY
INSULATED TOOLS WHILE MAKING ADJUST-

MENTS.

is required to prevent equipment damage.

1.4 CONTROLLER IDENTIFICATION

The OMEGAPAK 1000 Adjustable Frequency
Controller is a non-combination (without discon-
nect device) controller. The controller can be
supplied in a wall mounted enclosure or as an
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open type unit. The open type 1000 Controller
is used as a building block for the
OMEGAPAK 2000 and 3000 Controllers.

The OMEGAPAK 2000 and 3000 Adjustable
Frequency Controllers are non-combination
(without disconnect device} or combination
(with disconnect device) controliers depend-
ing on a MOD (option) selected.

The 2000 controller is a wall mounted device
with space available for open type 1000 con-
troller and selected MOD’s (options).

The 3000 controller is a motor control center
vertical section with space for 1 or more open
type 1000 controllers and selected MOD’s
{options).

The nameplate for the 1000 controller is
iocated on the inside surface of the controller
door. This nameplate is described in Figure
1.1 and carries the 1000 controller class, type,
and MOD {options) listing. When identifying
1000 controllers use the data from this
nameplate.

The nameplate for the 2000 controller is
located on the outside of the vertical wireway

FIGURE 1.1
1000 CONTROLLER NAMEPLATE

OMEGAPAK

. ADUUSTABLE FREQUENCY CONTROLLER
(AW ELEEOEY TYPE 1AFA-4K m

MOD H10A14R15F16

MAX. WITHSTAND SYM, AMPS RMS 65,000

AMPS 190 3PH 1PH

OUTPUT
H.P, 100 50 40
vOLTS Jo- 460 0- 230 o- 200
3-80/90/120HZ m

MAX. AMPS 130 OL. SETTING REFER

5 QUARET) IR 8804-3

3327954

51140-291-01

door of the controller enclosure. This
nameplate, described in Figure 1.2, carries the
controller class, type, and MOD (options)
listing. When identifying 2000 contrellers use
the data from this nameplate.

The nameplate for the 3000 controller is
located on the outside of the vertical wireway
door of the controller enclosure. This name-
plate is described in Service Bulletin 8804-8,
a supplement to this service bulletin. An addi-
tional label is located on the interior surface
of the vertical wireway door of the motor con-
trol center enclosure. This label, also
described in Service Bulletin 8804-8, lists the
1000 open controllers and MOD’s (options)
which are installed in the 3000 controller
enclosure starting at the top of the enclosure
and working down.

To aid in identifying the controller(s), refer to
Figures 1.3 and 1.4 for OMEGAPAK 1000 and
2000 controlliers and Service Bulletin 8804-8
for OMEGAPAK 3000 controllers. When the
controller has been defined, refer to the
appropriate section of this Service Bulletin
and/or Service Bulletin 8804-8.

FIGURE 1.2
2000 CONTROLLER NAMEPLATE

CLASS 8804
[Pus RaTING __ |8us Bam BAACED FOR L -®
@“---—-—lml 65000 CHETE
[verRT][ Jsvn. avariase
®__.—©+ 460V AC  max ][ FO 331878A

@1 88 &5 i%ers me
_/’ Fi6

@7 BOURRED  [o]—®

@ MOTOR CONTROLLER

H S11ar-2ez-gf

2000 CONTROLLER NAMEPLATE
{LOCATED OUTSIDE THE ENCLOSURE)

' 1. PERMISSIBLE MAXIMUM 4. FACTORY ORDER
INPUT VOLTAGE NUMBER
Q) 2. CONTROLLER TYPE 5. DATE CODE
aF
1000 CONTROLLER NAMEPLATE 3. SOBE & (MOD) CODE+  * SEE FIGURE 13.

{LOCATED INSIDE THE DOOR)

1. CONTROLLER TYPE 7. OUTPUT VOLTAGES
CODE* 8. OUTPUT FREQUENCY
2. OPTIONS (MOD) CODE** 9. MAX. OUTPUT RATED
3. PERMISSIBLE INPUT CURRENT***
VOLTAGES 10. SERVICE FACTOR OF
4. MAX. WITHSTAND SYM. CONTROLLER
AMPS. RMS 11. FACTORY ORDER
5. MAX. INPUT RATED NUMBER
. E%HQEN'CI;'“ 12. DATE CODE
. HORSEPOWER RATINGS
AT INPUT VOLTAGES * SEE FIGURE 1.3.

** SEE FIGURE 1.4,
***SEE SECTION 20,
FIGURE 21

“* SEE FIGURE 1.4.
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FIGURE 1.3

IDENTIFICATION CODE

STYLE CONTROLLER

1000
2000

N o= —

HORSEPOWER RANGE

1-256 HP @ 460V
30-50 HP @ 460V

w r

CONTROLLER SYSTEM
VARIABLE TORQUE RATED

TYPE ENCLOSURE

NEMA 1
OPEN TYPE

o

RATING OF CONTROLLER @ 460V

1 HP
2 HP
3 HP
5 HP
7.5 HP
10 HP
15 HP
20 HP
25 HP
30 HP
40 HP
50 HP

15 KITS FOR FIELD INSTALLATION

Controller modifications are available in kit form. Each kit contains necessary hardware and in-
stallation instructions.

Description
Speed Meter
(Analog)®

Voltmeter
(Analog)®

Ammeter
(Analog)@®

Kit Number

Class 8804,
Type AMA

Class 8804,
Type AM-2

Class 8804,
Type AM-3

Kit
Installation
Instructions

50006-020-01

50006-020-01

50006-020-01

VZE2ZErXIOMMOO

Kit
Installation
Description Kit Number Instructions

Speed Meter, Class 8804, 50006-020-01
Voltmeter or Type DM-1 .

Ammeter

(Digitaly@

Control Cable Class 8804, 50006-018-01
Assembly@ Type CK-16

@ Open type. For remote mounting with 1000
controller or as replacement device in 2000
controllers.

@ Twelve conductor cable for wiring controller
mounted pilot devices.
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FIGURE 1.4
IDENTIFICATION CODE

MOD

Section 1.0

GENERAL PURPOSE PILOT DEVICES |
START-STOPF, MANUAL SPEED POTENTIOMETERS 510
HAND-QOFF-AUTO, MANUAL SPEED POTENTIOMETER H10
HAND-AUTO, START-STOF, MANUAL

SPEED POTENTIOMETER A10

DISCONNECT DEVICE
CIRCUIT BREAKER C12D
FUSIELE SWITCH D120

CONTACTORS
QUTPUT ISOLATION 13
BY-PASS AND ISOLATICN WITH CIRCUIT BREAKER STARTER B133®
BY-PASS AND ISOLATION WITH FUSIBLE SWITCH STARTER D130

METERING, SPEED-FREQUENCY
ANALOG SPEED INDICATOR
DIGITAL SPEED/FREQUENCY INDICATOR

Al4
D14

ADDITIONAL METERING
ELAPSED TIME METER
ANALOG VOLTMETER
ANALOG AMMETTER
ANALOG AMMETER & VOLTMETER
ANALOG VOLTMETER & ELAPSED TIME METER
ANALOG AMMETER & ELAPSED TIME METER
ANALOG AMMETER, VOLTMETER & ELAPSED TIME METER
DIGITAL VOLTMETER
DIGITAL AMMETER
DIGITAL AMMETER & VOLTMETER
DIGITAL VOLTMETER & ELAPSED TIME METER
DIGITAL AMMETER & ELAPSED TIME MET
DIGITAL AMMETER, VOLTMETER & ELAPSED TIME METER

PILOT LIGHTS
POWER ON LIGHT
RUN LIGHT
DRIVE FAIL LIGHT

@ Available for OMEGAPAK 2000 controllers only.
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2.0 INSTALLATION power circuit for a fault withstand capabil-
ity of 65,000 RMS symmetrical amperes
maximum.
21 MECHANICAL INSTALLATION
. . The controlier is factory set for 460vac, 60
The OMEGAPAK controlier is mounted in a Hertz input power. If the controiler is con-
geperal purpose _NEMA1 e_nclosure. It |_s nected to operate from 230vac, 200vac or
suitable f.or use in normal industrial envi- 50 Hertz power, refer to the initial start-up
ronments: procedure (Section 5.0) described in this
service bulletin.
Temperature range of 0°C to 40°C
(322104 °F)
Humidity range of 0% to 95% maximum 2.2.2.A INPUT WIRING
non-condensing
Altitude to 3300 ft. above sea level The ampacity of power conductors feeding
the OMEGPAK controller should be sized
Do not mount the OMEGAPAK controller in for the maximum input currents listed in
direct sunlight or on hot surfaces. The con- Figu_re 21, the National‘ElectricaI Code and
troller must be mounted vertically to allow for applicable local electrical codes. Refer to
proper ventilation. When drilling for conduit Figure 2.4 for lug data and maximum wire
entry, care must be exercised to prevent metal size.
chips from falling on parts and electronic
printed wiring boards. Mounting dimensions,
conduit entry areas and controler weights FIGURE 21
are located in Section 11.0 of this service
bulletin. MAXIMUM CONTROLLER
INPUT AND OUTPUT RATED CURRENTS
Wall mounted controllers must be securely MAXIMUM
attached to the mounting surface. The mount- MAXIMUM CONTINUOUS
ing arrangement and surface must be capable HCORSEPOWER INPUT RATED OUTPUT
of supporting a weight of approximately 200V 230V 460V |AMPERESQ® AMPERES®
150:500 pounds. — — 1 3.6 2.2
: 1 1 2 5.6 4.0
Floor mounted controllers are covered in Ser- 114 112 3 7.3 57
vice Bulletin 8804-8 for motor control centers. 2 2 5 9.7 7.6
3 3 TV 16.3 11.0
— 5 10 12.8 15.2
2.2 ELECTRICAL INSTALLATION 5 7ve 15 29.9 22.0
7V 10 20 39.0 28.0
10 - 25 49.0 34.0
—_ 15 30 59.0 42.0
15 20 40 78.0 54.0
DANGER 20 25 50 97.0 68.0
HAZARD OF ELECTRICAL SHOCK OR BURN
TURN OFF POWER (MAIN AND REMOTE)
PRIOR TO INSTALLING THIS EQUIPMENT @ Input currents are maximum values expected. Actual cur-

221

INPUT POWER

The OMEGAPAK controller operates from
three phase 460/230/200vac, +10% —-5%,
60/50 Hertz, connected to the input discon-
nect switch. Current limiting fuses are
installed in the controller input. These
fuses are coordinated with the controller

@

rent values could be less depending on the power input
source impedance.

Motor nameplate load current must not exceed the maximum
continuous output current rating of the controller. For multi-
ple motor applications, the total of the connected motor
nameplate load currents must not exceed the controller
raled output current.

For safe operation, the controller must be
grounded. A terminal on the power ter-
minal board is provided for this purpose.

GQURRE]]
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DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

CONTROLLER PANEL MUST BE PROPERLY
GROUNDED BEFORE APPLYING POWER.

Omegapak 1000 Controllers

Input power leads L1, L2 and L3 are to be
connected to terminals provided on the
power terminal board. Refer to section 4,
Controller photos and Figure 2.2 to deter-
mine the configuration of the power ter-
minal board.

FIGURE 2.2
CONTROLLER POWER

TERMINAL BOARD
FU4 | FUS
|—. GROUND

a0
0
INPUT POWER

Refer to Figure 2.4 to determine the range
of wire sizes that the terminals will accept
and recommended tightening torques.
Wires must be based on the maximum in-
put current as shown in the nameplate and
listed in Figure 2.1.

D

— [N ZF N
) g} g | Y Ll el

+BUS

CAUTION
DO NOT CONNECT INPUT POWER LEADS TO THE
CONTROLLER OUTPUT TERMINALS (T4, T2, T3).
DOING SO WILL DAMAGE THE CONTROLLER
AND VOID THE WARRANTY.

2.2.2.B DISCONNECT DEVICES

If the OMEGAPAK controller does not have
an integral mounted disconnect device (cir-
cuit breaker or fusible switch), then one
must be provided remotely to meet the
National Electrical Code. The disconnect
should be sized for maximum input cur-
rents listed in Figure 2.4, the National Elec-
trical Code and applicable local electrical
codes.

223 OUTPUT POWER

The output voltage is proportional to the
output frequency to provide a constant
Voits/Hertz ratio in the 20 to 680 Hertz

GQUARRET])
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operating range. Below 20 Hertz the
Volts/Hertz ratio will vary depending on the
setting of the voltage boost potentiometer.

The ampacity of motor power conductors
should be sized according to the motor full
load current, National Electrical Code and
applicable local electrical codes.

Connect motor conductors to the lugs pro-
vided. Refer to Section 4 controller photos
for lug location and Figure 2.2 for the con-
figuration of the power terminal board.
Refer to Figure 2.4 for data on lugs and
maximum wire size and recommended
tightening torques. Do not connect the out-
put terminals of the controller (T1, T2, or T3)
to the L1, L2, or L3 controller terminals or
to any other source of voltage. To do so will
cause controller damage. Should it
become necessary to bypass a controeller
not equipped with an iso-bypass option,
the customer connections to the controlier
T1, T2, and T3 terminals must be discon-
nected to prevent back feeding the
controller.

CAUTION
DO NOT CONNECT INPUT POWER LEADS TO THE
CONTROLLER QUTPUT TERMINALS (T1, T2, T3).
DOING SO WILL DAMAGE THE CONTROLLER
AND VOID THE WARRANTY.

If a customer supplied isolating device is
installed between the controllier cutput
and the motor {e.g. isolation contactor), the
isofating device must not be switched to
the open position and then back to the
closed position, unless sufficient time is
allowed for the motor open-circuit voltage
to decay to less than 10% of the motor
nameplate rated voltage. Re-connecting
the motor to the operating controtler
without aliowing the motor terminal
voltage to decay may cause controller
damage. When multiple motors are oper-
ated from one controller, several critical
requirements must be met to assure
proper controller and motor operation.

1. Individual motor overload protection
must be provided in accordance with
the National Electrical Code or appli-
cable local codes.
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2. The total of the connected motor Solid State Contacts — Many solid state

2.2.4

nameplate load currents, as seen by the
controller, must not exceed the con-
troller rated output current.

3. If one or more of the motors are to be
connected or disconnected from the
controller while the controller is
operating, the following conditions
must be met.

A) The motorisolating device must not
allow reconnection of the motor to
the controller without first allowing
the motor open-circuit voltage to
decay to less than 10% of the motor
nameplate rated voltage.

B) The summation of the running cur-
rents of the connected motors and
the locked rotor current of the
motor(s) being recennected to the
controller must be less than 110% of
controller rated output current.

CONTROL WIRING

If the OMEGAPAK controller does not have
pilot devices mounted in the door cover,
refer to Section 11.5 for wiring of remote
control operators station. Refer to Figure
2.4 for data on maximum wire size.

NOTE: All remote manual speed poten-
tiometers must be wired with insulated
shielded cable. One end of the shield must

be grounded at the controller per the wir-

ing diagram. The other end must be in-
sulated from ground and unconnected.

When wiring external control devices to the
controller's sequencing circuitry the
following guidelines should be considered:

Pilot Devices (push buttons, selector
switches, relay contacts, etc.) — The max-
imum distance from the controller to an
external pilot device is limited by the dc
resistance of the wiring plus the remote
device contact resistance and the leakage
capacitance between the conductors, Wire
size must be selected such that the max-
imum circuit resistance (wire plus remote
contact) does not exceed 10.5 ohms,
Higher resistance may result in failure to
deliver sufficient voltage to pick up the
controlier sequencing relays. Maximum
leakage capacitance of installed wire must
not exceed 1.4 microfarads. Higher leakage
capacitance may prevent the controller se-
quencing relays from dropping out.

control devices, such as programmable
controtlers, use solid state switches
(Triacs) in the output stages. In addition to
criteria stated above for resistance and
leakage capacitance, the off state
resistance must limit leakage current (with
24v applied) to not more than .5 ma.

OMEGAPAK Controller Relays — Some
relays in the controller have extra contacts
available for controlling the remote
devices. These contacts are rated as
described in Figure 2.3.

FIGURE 2.3
MAXIMUM ELECTRICAL
RELAY CONTACT RATINGS

Ralay Contact Contact Contact Maximum Initial
Dasignation | Arrangement | Current Rating Type Contact Resistance
2A, at 28VDC, Gold
DFAR OPDT .BA, at 120VAC, over 100 million
rasistive Silver
RCR DFDT 2A, at 2BVDC Gold
A, at 120VAC, aver 100 millien
resistive Silver
ORR DPOT 4A, at 30 VDG | Siiver
4A, at 250vAC  |Cadmium
rasistive Oxide 50 million
NOTE: To avoid electrical ncice problems
and nuisance tripping of the adjustable fre-
quency controller, all remote controlled
inductive loads (relay coils, contactor coils,
solenoids, etc.) must be transient
suppressed.
225 WIRING PRACTICE

Good wiring practice requires that control
circuit wiring be separated from all power
(line) wiring and all load wiring to the motor
have the maximum possible separation
from this power (line) wiring {(whether from
the same controller or other controliers).
This minimizes the possibility of electrical
transients being electrostatically or elec-
tromagnetically coupled from the power
{line and load} circuits into the control cir-
cuits or from the load circuits onto the
power (line) circuits.

The following general wiring practice is
recommended in addition to that already
prescribed in National Electrical Code and
applicable local electrical codes.

Controllers are intended to be wired using
conduit. Metallic conduit is preferred. Con-
trol and power wiring should never be run
in the same conduit. Metallic conduits car-
rying power wiring and metallic conduits
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carrying low level control wiring should be
separated by at least three inches. Non-
metallic conduits or cable trays carrying
power wiring and non-metallic conduits or
cable trays carrying low level control wir-
ing should be separated by at least twelve
inches. If it is necessary to cross power
and control wiring, the above spacing
recommendations should be observed and
conduits or trays should cross at right
angles.

Refer to Section 11, Controller Drawings for

omegapak®
Adjustable Frequency Controller

FIGURE 2.5
LUG & MAXIMUM WIRE SIZE TABLE

8804-6

Section 2.0

outline drawings which show recom-
mended conduit entry areas.

All low level control wiring (start-stop cir-
cuits, manual speed potentiometer, etc)
may be run in the same conduit or tray.
Remote mounted manual speed poten-
tiometers must be wired using shielded
cable. The shielded cable must be jacketed
and the shield terminated only where
shown on the connection diagram. Refer to
Section 11, Controller Drawings for connec-
tion diagrams of remote pilot devices.

Number Tightening

Application Conductors Wire Size Torque
Control 1 N/A 12AWG 7 Ib-in
Circuit
{(Main Control '
Board) or1 NIA 14AWG

or2 N/A 16AWG

or3 N/A 18AWG

or5 NIA 20AWG
INCOMING POWER

1-25 HP 1 18AWG 4AWG 34 |b-in
30-50 HP 1 12AWG 1/0AWG 47 Ib-in
Fusible Disconnect® 1 14AWG 6AWG
Switch 14AWG  10AWG| 35 Ib-in

BAWG 6AWG 40 Ib-in
Circuit Breaker® 1 14AWG 4AWG 35 Ib-in
Main Lugs® 1 14AWG 2/0AWG
6AWG 2/0AWG 120 Ib-in
B8AWG 40 |lb-in
14AWG 10AWG 35 Ib-in
Isolation and
Isolation/Bypass
Contactors (Load
Connections)

1-10 HP 1 14AWG BAWG 20 Ib-in
15-25 HP 1 14AWG 4AWG 50 Ib-in
30-50 HP 1 14AWG  1/0 AWG 100 lb-in
Qutput Power
(Moton) 1 18AWG 4AWG 34 Ib-in
Ground
1000 Controller 1 18AWG 4AWG 34 |b-in
2000 Controller 1 BAWG 2AWG 60 Ib-in
3000 Controller N/A Ground Bus N/A

@ Optional with 2000 controllers. High flexibility connectors should be
avoided due to the increased possibility of a poor connection.
@ Used only on Type VT 2000 controllers with optional bypass

contactors,

10
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3.0 APPLICATION DATA Drive Run One Form C contact
Relay (DRR) rated 4.0 amps @ 30vdc
34 BASIC CONTROLLER or 250 vac resistive.
Drive Fail Cne Form C contact
311 INPUT Relay {DFR) rated 2.0 amps @ 28vdc
or 0.5 amps @ 120vac
Voltage 200/230/460vac  +10%, resistive.
-5%
Frequency 50/60 Hertz 3.1.3 PERFORMANCE
Maximum Continuous Input Current - . ]
See Section 2.0, Figure Controller Linearity {Percent of FRase) .
21 FRase =60 Hz
Three Phase Phase Rotation Insen- Auto or Hand Input +.25 Typ.
Only sitive Frequency Stability At 25°C Ambient +.55 Hz Max.
Displacement .95 lagging @ rated load Frequency Shift With Ambient Temperatures:
Power Factor Hand Input + 01 Hz/°C Typ, +.015 Hz/°C max.
Control Power 24vac and 24vdc
. . Current Limit Adjustable 75% to
Pilot Lights Z24vac (Full Veltage Only) 120% of maximum con-
tinucus output rated
31.2 OUTPUT current,
Frequency 3 1o 60 Hertz 3.1.4 ENVIRONMENTAL CONDITIONS
Voltage 0 to 200vac, 0 to 230vac, o
0 to 460vac, three phase Storage —-17°C to 60°C {0°F to
Waveform Sine coded PWM (Pulse Temperature 140°F)
Width Modulated) Operating Enclosed 0° to 40°C
Maximum Continuous Output Rated {(Ambient) (32°F to 104°F) Open
Current - See Section 2.0, Figure 21 Temperature 0°C to 40°C (32°F to
Short Time 120% of maximum con- 104°F)
Overload tinuous output rated Altitude To 1,000 meters {3,300
current for 60 seconds. feet) w/o derating
OUTPUT SIGNALS Relative To 95% maximum
Humidity non-condensing
Current 0 to 5vdc proportional to
output current, 5vdc
equals 150% of maxi- o2  ADJUSTMENTS
mum continuous output Current Limit  Adjustable 75-120% of
current. maximum continuous
Voltage 0 to Svdc proportional to output rated current.
the fundamental output Voltage Boost Adjustable 100% to
voltage, 4vdc equals 460 400% of nominal Volts/.
output voltage. Hz ratio in constant
Frequency 0 to 5vdc proportional to Volts/Hz range. This
output frequency/motor boost is fully effective at
speed, 2.5vdc equals 3 Hz and tapers to zero
selected Hertz/motor boost at 20 Hertz. (80%
base (rated) speed. to 200% for variable
Run Command One normally open con- Volts/Hertz range)
Relay (RCR) tact rated 2.0 amps @ Output Maximum 60 Hertz
28vdc or 0.5 amps @ 120 Frequency output.
vac resistive. Range
1
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Maximum
Frequency

Minimum
Frequency

Acceleration/
Deceleration
Time Range

Acceleration
Time

Deceleration
Time

Overload
Threshold

Input Voltage

Input
Frequency

One or Two
Fault Lockout

3.1.6 PROTECTION

instantaneous
Overcurrent
Trip

Ground Fauht

Full Time
Current Limit

Over-
temperature

omegapak®

8804-6

Adjustable Frequency Controller

Adjustable 40 Hertz to
60 Hertz (33 Hertz to 50
Hertz in 50 Hertz range).

Adjustable 3 Hertz to 54
Hertz {3 Hertz to 45
Hertz in 50 Hertz range).

Range selection from 6
seconds to 75 seconds
for 60 Hertz maximum
operating frequency.

Adjustable over selected
range.

Adjustable over selected
range.

Adjustable 0% to 115%
of maximum continuous
output rated current.

200vac, 230vac or 460vac
operation.

The controller is factory
set to operate from 60
Hertz power. Adjustable
for operation from a 50
Hertz power source.

For OV faults only, the
controller is factory set
for lock-out (manual
reset) after first protec-
tive circuit trip. Select-
able automatic reset
after first trip and
lockout after second trip
within 28 seconds of the
first.

Non-adjustable trip set-
ting of 130% of peak
maximum continuous
output rated current.

Non-adjustable trip set-
ting of 27 amperes peak.
Trips in 6 microseconds
when current settings
are exceeded.

Adjustable 75% to
120% of maximum con-
tinuous output rated
current.

Thermostat mounted on
heatsink.

31.7

Overload

Overfrequency

Overvoltage

Undervoltage

Shoot-Through

Input Fuses

Bus
Undervoltage

Section 3.0

Adjustable 0% to 100%
of maximum continuous
output rated current.

Non-adjustable clamp
limits output frequency
to not more than 75
Hertz.

Protects the controller
against excessive dc
bus voltage. Trips at
900vdc for 460vac sys-
tems or 450vdc for
200/230vac systems.

Trips at 87.5% of rated
input voltage. Automati-
cally resets at 95% of
rated input voltage.

Protects the controller
against dc bus short cir-
cuits caused by mis-
sequencing of the in-
verter GTO switches,
Trips at 100vdc for
460vac systems or 50vdc
for 200/230vac systems.

Three current limiting
fuses provide coordi-
nated protection of the
controller power circuit
for fault withstand cap-
ability of 65,000 RMS
symmetrical amperes.

Protects the controller
against dc bus under-
voltage due to loss of a
phase. Trips at 400vdc
for 460 vac systems or
200 vde for 200/230vac
systems.

DIAGNOSTIC AND STATUS INDICATORS

Light Emitting Diodes (LEDs) and a neon
light are provided for the following:

Bus Undervoitage (BUV)
Undervoltage (UV)

Overvoltage (OV)

Ground Fault (GF)
Instantaneous Overcurrent {IOC)
Shoot Through (ST)
Overtemperature (OT)

Overtoad (OLD)

12

SOQUARE])



SERVICE BULLETIN

April, 1987

3.2

3.21

13

Overload Timer (OLT)
Motor Current Limit (MCL)
Power Up Delay {(PUD)
Drive Enabled (DE)

Power (PWR}

NOTE: A detailed description of the
diagnostic and status indicators is located
in Section 7.0

OPTIONS

There are a number of factory and/or field
installed options for the Class 8804
OMEGAPAK controller. To determine which
options (if any) were factory installed, refer
to the controller nameplate for the MOD
alphanumeric listing.

CONTROLLER MOUNTED PILOT DE-
VICES®

MOD A10
Hand-Auto- Class 9001, Type KS11B-
Selector H2
Switch Class 9001, Type KN 340
Legend Plate
Start Push Class 9001, Type KR1B-
Button H13
Class 9001, Type KNN3
Legend Plate
Stop Push Class 9001, Type KR1R-
Button H13

Class 9001, Type KN302
Legend Plate

Manual Speed Class 9001, Type K2107

Potentiometer

MOD H10

Hand-Off-Autc  Class 9001, Type KS43B-
Selector H2

Switch

Class 9001, Type KN-360
Legend Plate

Manual Speed Class 9001, Type K2107

Potentiometer

MOD S10

Start Push Class 9001, Type KR1B-
Button H13

Stop Push Class 9001, Type KR1R-
Button H13

Class 9001, Type KN-302
Legend Piate

omegapak®
Adjustable Frequency Controller

3.2.2

3.23

3.24

8804-6

Section 3.0

Manual Speed
Potentiometer

Class 2001, Type K2107

MOD F16

Drive Fail Class 9001, Type KT35

Pilot Light Class 9001, Type KN399
(DRIVE FAIL)

MOD P16

Power On Class 9001, Type KP35

Pilot Light Class 9001 KN338 Leg-
end Plate

MOD R16

Run Pilot Class 9001, Type KT35

Light Class 9001, Type KN324

Legend Plate

@ Refer to wiring diagram section of this
service bulletin for terminal
connections.

OUTPUT ISOLATION CONTACTOR

MOD C13

Square D Class 8502 Type S Contactor
properly sized for controller maximum con-
tinuous output current. Includes a 200/230/
460 - 120 volt control power transformer
with 2 primary and one secondary fuse, Not
available in OMEGAPAK 1000 controllers.

ISOLATION & BYPASS CONTACTORS

MOD E13

Includes isolation contactor mechanically
and electrically interlocked with a full
voltage combination starter to provide
emergency full speed operation in the
event the controller is out of service, a
transfer delay timer and an AFC-Bypass
Selector Switch. NOTE: Combination
starter does not include thermal overload
heaters. Not available in OMEGAPAK 1000
controllers.

CIRCUIT BREAKER DISCONNECT

MOD C12

MAG-GARD® , magnetic trip circuit breaker
with external, door-interlocked operator.
Not available in OMEGAPAK 1000 con-
trollers.
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3.2.5 FUSIBLE DISCONNECT SWITCH MOD V15 (Kit Class 8804, Type AM-2)

3.2.6

GQURRE])

MOD D12

Square D visible blade disconnect switch
with fuse clips, without fuses with exter-
nal, door-interiocked operator. Not avail-
able in OMEGAPAK 1000 controllers.

METERS

The meters described below are available
in kit form for remote mounting. Factory
installed meters are not available in 1000
controllers. -

MOD A14 (Kit Class 8804, Type AM-1)

Analog Speed Meter - 3-1/2 inch meter with
indicating scale of 0-100% speed. This
meter is connected to the Main Control
Board. A 0-5 vdc signal is used to drive this
meter.

MOD D14 (Kit Class 8804, Type DM-1) ©

Digital Speed Meter - 3-1/2 inch meter selec-
table to indicate 0100% speed or 01999
RPM {Maximum RPM indication is 1999).
This meter is connected to the same ter-
minal points as the analog meter (MOD
A14) described above.

MOD Ti15

Elapsed Time Meter - 3-1/2 inch meter with
indicating scale of 99999.9 hours max-
imum. This meter is connected to the Main
Control Board (refer to wiring diagram sec-
tion of this Service Bulletin).

Analog Voltmeter - 3-1/2 inch meter with in-
dicating scale of 0-125% of rated output
voltage. This meter is connected to the
main control board. A 0-5 vde signal drives
this meter.

MOD F15 (Kit Class 8804, Type DM-1) ©

Digital Voltmeter - 3-1/2 inch meter adjust-
able to read 0-100.0% of rated output
voltage. This meter is driven by the same
0-5 vdc signal as the analog volimeter.

MOD A15 (Kit Class 8804, Type AM-3)

Analog Ammeter - 3-1/2 inch meter with in-
dicating scale to read 0-150% of rated con-
troller output current. This meter is con-
nected to the main control board. A 0-5 vdc
signal drives this meter.

MOD G15 (Kit Class 8804, Type DM-1) ®

Digitai Ammeter - 3-1/2 inch meter adjust-
able to read 0150.0% of rated controller
output current. This meter is driven by the
same 0-5 vdc signal as the analog ammeter.

@ The Class 8804 Type DM-1 meter can be
field adjusted to display speed, voltage
or current.

14
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41 OMEGAPAK 1000 CONTROLLER
1-20 HP @ 460V

i

" Adjustabic,
Frequency
. Controffer i

HEAT SINK SHROUD

DEVICES

DC LINK INDUCTORS BUS CAPACITOR(S gsgg:o'- POWER  CURRENT TRANSFORMERS
{BEHIND SHROUD) (5}

CONTROLLER NAMEPLATE POWER TERMINAL

BOARD

INCOMING LINE FUSES

OPTIONAL DOOR
MQUNTED PILOT DEVICES

PRECHARGE RESISTOR

PRECHARGE

DIODE POWER BLOCK CONTACTOR

{BEHIND POWER
INTERFACE BOARD)

CONTROL TERMINAL
BOARD
GATE DRIVER

BOARDS
MAIN CONTROL
POWER BOARD
INTERFACE BOARD
INVERTED GTO BUS CHARGED LIGHT CONTROL POWER SUPPLY FUSES
POWER BLOCK POWER

(BEHIND POWER TRANSFORMER
INTERFACE BOARD)
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4.0 CONTROLLER COMPONENT LOCATION

41 OMEGAPAK 1000 CONTROLLER
25 HP @ 460V

COOLING PACKAGE
SHROUD

HEAT SINK

SHROUD s
L Anpi Adjustable’”
s T Frequency
. | SR -(.?f,n.rr.oller._ OPTIONAL
; Voriable Torque o : PILOT DEVICES
. PUMP : FAN :
| .
FAN :
{IF USED)
COOLING PACKAGE
SHROUD
GQURARET)

Section 4.0
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41 OMEGAPAK 1000 CONTROLLER
25 HP @ 460V

COOLING PACKAGE

BUS CAPACITOR(S) SHROUD

DC LINK INDUCTORS

(BEHIND SHROUD)
CURRENT TRANSFORMERS

CONTROL POWER FUSES

CONTROLLER NAMEPLATE

POWER TERMINAL BOARD
INCOMING LINE FUSES

PRECHARGE RESISTOR

DIODE POWER BLOCK
(BEHIND POWER

INTERFACE BOARD) PRECHARGE CONTACTOR

CONTROL TERMINAL
BOARD

OPTIONAL DOOR MQUNTED
PILOT BEVICES

POWER INTERFACE BOARD MAIN CONTROL BOARD

POWER SUPPLY FUSES

GATE DRIVER BOARD COOLING FAN

INVERTED GTO POWER BLOCK

(BEHIND POWER INTERFACE BOARD) COOLING PACKAGE SHROUD

CONTROL POWER
TRANSFORMER

17 GQUARET)
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4.1 OMEGAPAK 1000 CONTROLLER
30-40 HP @ 460V

b
H

(TS

[Irlmlllliﬂllff_'ﬂ_f[[:! '

GOUARE)

Adjustable
Frequency

Controfler . ‘ ._ OPTIONAL
DR PILOT DEVICES

HEAT SINK SHROUD
Variable Torg:

PUMP + FAN

FANS

GQURRET) 18
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41 OMEGAPAK 1000 CONTROLLER

30-40 HP @ 460V

CONTROLLER
NAMEPLATE

DICDE POWER BLOCK

OPTIONAL DOOR
MOUNTED PILOT
DEVICES

GATE DRIVER BOARD

POWER INTERFACE
BOARD

BUS CHARGED LIGHT

SNUBBER BOARD

INVERTED GTO
POWER BLOCK

19

PRECHARGE CONTACTOR

FAN

CONTROL POWER FUSES

INCOMING
LINE FUSES

BUS CAPACITORS

POWER TERMINAL
BOARD

PRECHARGE RESISTORS

b, CURRENT

TRANSFORMERS

CONTROL
TERMINAL BOARD

MAIN CONTROL BOARD

POWER SUPPLY FUSES

CONTROL
POWER TRANSFORMER
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4.1 OMEGAPAK 1000 CONTROLLER
50 HP @ 460V

COOLING PACKAGE SHROUD

OPTIONAL
PILOT DEVICES

HEAT SINK SHROUD

COOLING PACKAGE SHROUD

SQUARE ) 20
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41 OMEGAPAK 1000 CONTROLLER
50 HP @ 460V

COOLING PACKAGE SHROUD

PRECHARGE CONTACTORS CONTROL POWER FUSES

BUS CAPACITORS
CONTROLLER NAMEPLATE

POWER TERMINAL BOARD

OPTIONAL DOOR MOUNTED PRECHARGE RESISTORS

PILOT DEVICES

GATE DRIVER BOARD ==
CURRENT

TRANSFORMERS
POWER INTERFACE BOARD ——.

CONTROL
. TERMINAL BOARD
SNUBBER BOARD

MAIN CONTROL BOARD

POWER SUPPLY FUSES

FAN CONTROL POWER TRANSFORMER

(IF USED) COOLING FAN

COOLING PACKAGE SHROUD
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4.2 OMEGAPAK 2000 CONTROLLER
25 HP @ 460V

COOLING PACKAGE SHROUD
(USED ON 25 HP CONTROLLER ONLY)

OPERATOR FOR OPTIONAL
CIRCUIT BREAKER

Il

CodgusRe gy

|

Teque

L Comedtes”

.- PP R i

e OMEGAPAK 2000
' ” ! 'I CONTROLLER
|ll‘ : :

NAMEPLATE
CONTROLLER

COOLING PACKAGE VENT
(USED ON 25 HP CONTROLLER ONLY)
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4.2 OMEGAPAK 2000 CONTROLLER
25 HP @ 460V

COOLING PACKAGE SHROUD
(USED ON 25 HP CONTROLLER QNLY)

OPTIONAL CIRCUIT BREAKER
WITH EXTERNAL OPERATOR

OMEGAPAK 1000 /

CONTROLLER NAMEPLATE

OMEGAPAK 2000
CONTROLLER
NAMEPLATE

OMEGAPAK 1000
CONTROLLER

COOLING PACKAGE VENT
{(USED ON 25 HP CONTROLLER ONLY)
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4.2 OMEGAPAK 2000 CONTROLLER

50 HP @ 460V
COOLING PACKAGE SHROUD
(USED ON 50 HP CONTROLLER ONLY)
OPERATOR FOR OPTIONAL
CIRCUIT BREAKER
OMEGAPAK 2000
OMEGAPAK 1000/ o
: CONTROLLER N
CONTROLLER AMEPLATE

COOLING PACKAGE VENT
(USED ON 50 HP CONTROLLER ONLY)
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4.2 OMEGAPAK 2000 CONTROLLER
50 HP @ 460V

COOLING PACKAGE SHROUD
(USED ON 50 HP CONTROLLER ONLY)

OPTIONAL CIRCUIT BREAKER
WITH EXTERNAL OPERATOR

OMEGAPAK 1000

CONTROLLER NAMEPLATE

OMEGAPAK 2000
CONTROLLER NAMEPLATE

OMEGAPAK 1000 /

CONTROLLER

COOLING FAN

COOLING PACKAGE VENT
{USED ON 50 HP CONTROLLER ONLY)

FAN
(IF USED)
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INITIAL START-UP PROCEDURE

The OMEGAPAK controller has been tested
at the factory and should require only minor
adjustments to¢ complete the field installa-
tion. This start-up procedure should be
followed step by step. In case of difficulty
refer to the TROUBLESHOOTING section of
this service bulletin.

DANGER

omegapak®
Adjustable Frequency Controller

8804-6
Section 5.0

G. Configure the snip-out resistors on the
main control board as required. See Sec-
tion 6.0, Figure 6.4. Refer to Section 8.0,
Snip-Out Resistor Placement chart, for
location of resistors.

H. The following adjustments on the main
control board were factory set as follows.
Refer to Section 8.0, Potentiometer Place-
ment chart, for location of potentiometers.
Do not adjust any potentiometers unless
directed in the start-up procedure.

+10VDC SUPPLY +10vdc

HAZARD OF ELECTRICAL SHOCK OR BURN

BEFORE SERVICING, TURN OFF POWER
SUPPLY(S) TO THIS EQUIPMENT. WAIT FIVE
MINUTES. MEASURE CAPACITOR VOLTAGES
TO VERIFY THEY ARE ZERO. DO NOT SHORT
ACROSS CAPACITORS WITH VOLTAGE
PRESENT.

SQUARET])

WITH ALL INCOMING POWER REMOVED,
make the following equipment settings and

adjustment:

A. Verify that all equipment disconnect

means are open.

B. Connect the Control Power Transformer

ADJUST (P1)"

DECELERATION TIME
(F2)

ACGELERATION TIME
(P3)

MAXIMUM SPEED (P4)

HAND MINIMUM
SPEED (P5)

GAIN ADJUST (P6)"

MOTOR CURRENT
LIMIT (P7)

OVERLOAD
THRESHOLD (P8)

FREQUENCY CLOCK

Maximum {(fuli
clockwise)

Maximum (full
clockwise)

60 Hz Output with
nominal speed ref.

Minimum 3 Hz (full
counterclockwise)

Optimized for controller

Maximum {full
clockwise)

Maximum (full
clockwise}

Optimized for controller

primary taps as illustrated in Section 6.0,
Figure 61, for the system input voltage.
Refer to Section 4.0, OMEGAPAK Con-
troller Photo for location of the control
power transformers.

C. Connect the Control Power Transformer
primary taps for the Isolation Contactor or
Isolation and By-Pass Contactor (if used)
as illustrated in Section 6.0, Figure 6.2, for
the system input voltage. Refer to Section
4.0, OMEGAPAK Controller Photos for
location of the control power transformer.

D. Temporarily place a jumper from TB1-89 to
TB1-91.

E. Temporarily disconnect and isolate the
analog follower input signal wiring from
TB1.

F. Set selection switches SW1 through SW8
on the main control board as required. See
Section 6.0, Figure 6.3. Refer to Section
8.0, Selection Switch Placement chart, for
location of switch,.

TRIGGER (P9)

VOLTAGE BOOST (P10)  Minimum (full
counterclockwise)

REFERENGE CLOCK
TRIGGER (P11)*

OUTPUT CLOCK
TRIGGER (P12)*

VOLTS/HERTZ TRIM Optimized for standard
(P13} motor

* Designates potentiometers that have been factory
sealed. DO NOT ADJUST!

Optimized for controller

Optimized for controller

. Set the HAND-OFF-AUTO Switch to
OFFQ@

J. Set the MANUAL SPEED adjustment
potentiometer to minimum (full
counterclockwise).

K. Confirm that the Isolation-Bypass Unit (if
used) AFC-Off-Line selector switch is in
the OFF position.

L. Check wiring of input power, panel ground,
motor, manual speed potentiometer (if
remote) and Hand-Off-Auto® circuit con-

26
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nections, (if remote). Refer to Section 11.0
for the controller connection diagram and
wiring diagram for remote control station.

M Verify that the incoming line voltage at the
line side of the disconnecting means is
within +10% to —5% of the controller

omegapak®
Adjustable Frequency Controller

nameplate input voitage.

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

CONTROLLER PANEL MUST BE PROPERLY
GROUNDED BEFORE APPLYING POWER.
CLOSE AND SECURE ENCLOSURE DOOR
BEFORE APPLYING POWER.

WITH INCOMING POWER PRESENT

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

CERTAIN ADJUSTMENTS AND TEST PRO:
CEDURES REQUIRE THAT POWER BE AP-
PLIED TO THIS CONTROLLER. WHEN WORK-
ING WITH ENERGIZED EQUIPMENT, EX-
TREME CAUTION MUST BE EXERCISED AS
HAZARDQUS VOLTAGES EXIST. THE
ENCLOSURE DOOR MUST BE CLOSED AND
SECURED WHILE TURNING ON POWER,
OR STARTING AND STOPPING THIS CON-
TROLLER.

8804-6
Section 5.0

nuisance tripping. The motor should ac-
celerate to full speed. Check the motor
rotation. If it is incorrect, stop the drive by
turning the AFC-Off-Line selector switch
to Off. REMOVE ALL POWER!

R. Correct the phase sequence of the motor
by reversing motor leads T1 and T2 at the
output of the Isolation-Bypass unit. Reap-
ply power.

S. Turn the lIsolation-Bypass unit (if used)
AFC-Off-Line selector switch to AFC.

T. Close and secure the enclosure door. Turn
the Hand-Off-Auto@ Selector Switch to
Hand. Siowly turn the Manual Speed
adjustment potentiometer clockwise to
accelerate the drive motor. Check the
direction of motor rotation. If correct, pro-
ceed to Step Z. If incorrect, stop drive.
REMOVE ALL POWER!

DANGER

HAZARD OF ELECTRICAL SHOCK OR BURN

BEFORE SERVICING, TURN OFF POWER
SUPPLY(S) TO THIS EQUIPMENT. WAIT FIVE
MINUTES. MEASURE CAPACITOR VOLTAGES
TO VERIFY THAT THEY ARE ZERO. DO NOT
SHORT ACROSS CAPACITORS WITH
VOLTAGE PRESENT.

27

N. Close and secure the enclosure door
Close the equipment disconnect means.
The Power On lamp (if used) should light.
Other lamps (if used) may be tested by
pushing their lenses {if push to iest lamps
are used).

Q. Verify that only the following tamps are
lighted: {LLED 1) PWR on the Main Control
Board, and Neon Lamp {IL1) on the Power
Interface Board. Refer to Section 8.0, LED
Placement chart, for location of LED’s and
Section 4.0 Controller Photos for location
of Neon lamp.

P. If an Isolation-Bypass unit is not used pro-
ceed to Step T.

Q. If the Isolation-Bypass unit is used, turn
the AFC-Off-Line selector switch to the
Line position. If necessary, adjust the
disconnect means trip setting to the
lowest value that will not result in

U. Correct the direction of motor rotation by
one of the following methods:

1. If Isolation-Bypass is not used, reverse
any two leads connected to output ter-
minals T1, T2, T3.

2. Remove Snip-Out Resistor R186. Refer
to Section 8.0, Snip-Out Resistor Place-
ment Chart, for location of resistor.

V. Reset the Manual Speed adjustment
potentiometer setting to minimum speed
(full counterclockwise). Close and secure
the enclosure door then, reapply power
and restart the controller.

W. Slowly increase the Manual Speed adjust-
ment potentiometer setting to maximum
(full clockwise). The motor speed should
follow. If the motor will not accelerate or
an 10C trip occurs during acceleration,
refer to Section 6.0, Controller Adjustment,
for setting of the Voltage Boost Poten-
tiometer (P10).

GQURRET)
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X. Check the maximum motor speed. Adjust
the Maximum Speed Potentiometer (P4) on
the main control board to obtain motor
rated speed.

Y. Return the Manual Speed adjustment
potentiometer to minimum setting (full
counterclockwise). The motor speed
should follow.

Z. Slowly adjust the Hand Minimum Speed
potentiometer (P5) on the main control
board to obtain the desired minimum
speed.

AA. Using the Manual Speed adjustment
potentiometer adjust the motor speed
for the point of maximum motor current.
(This must not exceed the motor or con-
troller nameplate current.) Slowly turn
the Overload Threshold Adjust Poten-
tiometer (P8) on the main control board
counterclockwise until the Overload
Timer (LED 3) OLT lights. Now, slowly
turn P8 clockwise until the Overload
Timer (LED 3) OLT just extinguishes.
Then turn P8 an additional 5 degrees
clockwise rotation.

CAUTION
THIS CONTROLLER DOES NOT PROVIDE
OVERTEMPERATURE PROTECTION FOR THE
MOTOR AT ALL SPEEDS OR LOADING CONDI-
TIONS. A MOTOR THERMAL SENSOR IS
RECOMMENDED.

BB. The Acceleration Time (P3) and
Deceleration Time (P2) Potentiometers
on the main control board may be ad-
justed to suit individual applications. If
an overvoltage trip occurs during
deceleration, increase the deceleration
time setting. If QV tripping persists,
refer to Section 6.1.5.

BB1. If a Hand-Off-Auto Switch is supplied,
proceed to Step CC, otherwise proceed
to EE.

CC. Turn the Hand-Off-Auto® switch to
Auto.

CCA. This step sets the sighal level of analog
follower inputs. For this application,
the supply must be connected as

DD.

EE.

shown in Figure 5.2.A. The controller as
shipped will accept 0-10vdc or 4-20 madc
for automatic speed control. If operation
from a 4-20 ma signal is required, a
jumper must be installed from Main Con-
trol Board terminal TB1-11 to TB1-71. Refer
to Section 11, Drawing 11.7.3. This is
shown in Figure 5.2.B.

Turn the Hand-Off-Auto® selector
switch to Off.

REMOVE ALL POWER!

HAZARD OF ELECTRICAL SHOCK OR BURN

BEFORE SERVICING, TURN OFF POWER
SUPPLY(S) TO THIS EQUIPMENT. WAIT 5
MINUTES. MEASURE CAPACITOR VOLTAGES
TO VERIFY THAT THEY ARE ZERO. DO NOT
SHORT ACROSS CAPACITORS WITH
VOLTAGE PRESENT.

DANGER

FF.

KK.

Remove the jumper from TB1-89 to
TB1-91 installation in Step D. Reconnect
any wires removed in Step E.

This completes the initial start-up and
adjustment procedure. The controller is
now set for most applications. If your ap-
plication requires different operational
characteristics, refer to Section 6.0, Con-
troller Adjustment Description, in this
service bulletin.

Abnormal Operation

Refer to Section 7.0, Diagnostic Indi-

cating Lights, if any of the following

LED's on the Main Control Board are

illuminated.

. Undervoltage (UV)

. Overvoltage (OV)

. Shoot Through (ST)

. Ground Fault (GF)

. Instantaneous overcurrent (I0C)
Overload (OLD)

. Overtemperature (OT)

. Bus Undervoltage (BUV)

IGMMmMOoDOm>

® The Hand-Off-Auto selector switch
may not always be used. Refer to Sec-
tion 11.0, for other control configura-
tions, either controller mounted or
remote mounted.
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FIGURE 5.2.A

0-10V INPUT

FIGURE 5.2.B
4-20MA DC INPUT

8804-6
Section 5.0
Bl -1
TBI-71 MAIN
CONTROL
BOARD
TBI-74
; ______________
TBl-11
TBl-7I1 MAIN
CONTROL
BOARD
Bl-74

GQUARRE])



SERVICE BULLETIN omegapak® 8804-6
April, 1987 Adjustable Frequency Controller Section 6.0
6.0 CONTROLLER ADJUSTMENTS voltage, motor voltage, and motor base

A number of adjustments have been pro-
vided in the OMEGAPAK controller for

frequency as illustrated in Figure 6.3.
{Refer to Section 8.0, selection switch
placement chart, main control board, for

modifying the controller operating
characteristics. These adjustments include
Printed Wiring Board mounted Selection
Switches, Snip-Out Resistors and Poten-
tiometers. Hf the controller contains op-
tional equipment there may be adjust-
ments associated with these too. Each
adjustment is described in the following
paragraphs.

CAUTION
DO NOT CHANGE THE POSITION OF ANY
PRINTED WIRING BOARD SWITCH OR REMOVE
ANY PRINTED WIRING BOARD WITH THE DRIVE
RUNNING. TO DO SO MAY CAUSE AN EQUIPMENT
MALFUNCTION.

61 MAIN CONTROL BOARD ADJUSTMENTS
The adjustments on the main control board
are:

INPUT VOLTAGE SELECTION

INPUT FREQUENCY SELECTION
CONTROLLER FAULT LOCKQUT SELECTION
POTENTIOMETER ADJUSTMENTS

611 INPUT VOLTAGE SELECTION

The controller is factory set to operate from
460vac. To operate the OMEGAPAK con-
troller from 200vac or 230vac, the control
power transformers jumper connections
and main control board selection switch-
es must be repositioned. If optional isola-
tion or isolation and by-pass contactor is
used, there are wiring jumper changes
necessary to operate from 200vac or
230vac. The procedure is as follows:

1. Reconnect the control power trans-
formers jumper connections for the
desired system input voltage as illus-
trated in Figure 6.1. {(Refer to Section 4.0,
Controller Photos, for control power
transformer locations).

2. Set the selection switches SW1, SW3,
SW8, SW7, and SW8 on the main control
board for the desired system input

selection switch location).

FIGURE 6.1 (A)

CONTROL TRANSFORMER CONNECTION
ELECTRONICS CONTROL POWER (T1}
SYSTEM INPUT | PRIMARY JUMPER
VOLTAGE TAPS CONNECTIONS
200 H1, H5 H1 TO H4, H2 TO H5
230 H1, H6 H1 TO H4, H3 TO H6
460 H1, H6 H3 TO H4

FIGURE 6.1 (B)

TERMINAL & JUMPER LOCATIONS
460V OPERATION

FIGURE 6.1 {C)

W WWL

Hs H2

H3

Ha

PRIMARY

CONNECTION DIAGRAM
460V OPERATICN
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FIGURE 6.2 (A)

CONTROL TRANSFORMER CONNECTION
OPTICNAL ISOLATION OR ISQLATION/BYPASS CONTACTORS (T1)

SYSTEM INPUT | PRIMARY | SECONDARY JUMPER
VOLTAGE TAPS TAPS CONNECTIONS
200 H1, H4 X1, X3 H1 TO H3, H2 TO H4
230 H1, H4 X1, X2 H1 7O H3, H2 TO H4
460 H1, H4 X1, X2 H2 TO H3

FIGURE 6.2 (B)

© &

o " o
[0H3 TI xz2 @
o s @

O 9

TERMINAL AND JUMPER LQOCATIONS
460V OPERATION

FIGURE 6.2 (C)

(HI} {(H3) (H2) (H4)

TI

(X3) (xa
(X1)

CONNECTION DIAGRAM
460V OPERATION

3
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3. If optional isclation or isolation and by-
pass contactors are used with the
OMEGAPAK 2000 controllers, their con-
trol power transformer jumper connec-
tions must be reconnected to operate
from 200vac or 230vac as illustrated in
Figure 6.2. (Refer to Section 4.0, OMEGA-
PAK Controller Photos, for control power
transformer location.)

INPUT FREQUENCY SELECTION

The controller is factory set to operate from
60 Hertz power. To operate the controller
from 50 Hertz power, one (1) Main Contro!l
Board Snip-Out Resistors (R164) must be
removed as illustrated in Figure 6.4. (Refer
to Section 8.0, Snip-Out Resistor Place-
ment chart, Main Control Board, for snip-
out resistor location).

CONTROLLER FAULT LOCKOUT SELEC-
TION

The controller is factory set to Lockout, re-
quiring manual reset, on the first fault
detected. Controller faults that will cause
lockout are:

Overvoltage (OV)

Shoot Through (8T)

Ground Fault (GP)

QOverload (OLD)

Instantaneous Overcurrent (10C)

Overtemperature (OT)

Bus Undervoltage (BUV})

If first fault lockout is not desired, the con-
troller can be set up for second fault lock-
out. When the controller is set up for sec-
ond fault lockout operation, the drive will
stop for 7 seconds, or the duration of the
fault (whichever is longer), upon the first
fault then restart automatically if two-wire
control is used. If a second fault occurs
within 28 seconds after the first fault the
drive will stop and lockout.

To adjust the controller for two fault opera-
tion, one (1) Main Control Board Snip-Out
Resistor (R144) must be removed as il-
lustrated in Figure 6.4. (Refer to Section 8.0,
Snip-Out Resistor Placement chart, Main
Control Board, for snip-out resistor
location).

NOTE: All controller faults can be manual-
ly reset by depressing an external Reset
Button connected between TB1-33 and
TB1-22 on the main control board (see
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component placement chart for terminal
locations) or by interrupting power to the
controller input.

An undervoltage (UV) trip condition will
stop the drive but will not cause a con-
troller lockout. After the undervoltage (UV)
fault subsides the drive wili immediately
restart on two wire control systems. Sys-
tems with three wire control will require a

omegapak®
Adjustable Frequency Controller
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removed if the load requires high break-
away torque. Figure 6.5 graphically illus-
trates the effect of the resistors.

NOTE: Variable Veltz/Hz mode will require
adjustment of the Voltage Boost Poten-
tiometer (P10). Refer to Section 6.1.6 poten-
tiometer adjustments for adjustment
procedure.

manual restart. 6.1.5 CONTROLLED/UNCONTROLLED STOP
SELECTION
6.1.4 CONSTANT OR VARIABLE VOLTS/HERTZ .
SELECTION Tije controller is sef for a controlled stop
with SW2 closed. With the controlled stop
The controller is factory set for constant selected, the motor will decelerate at the
volts/iHZ operation. To select a variable ramp setting when a stop is requested.
volts/HZ operation, Main Control Board With SW2 open, the uncontrolled stop is
Snipout Resistors (R170 and R180) must be selected. The motor will now coast to a
removed. Removing the snipout resistors stop when a stop is requested. However,
indicated will result in a reduced volts/ the motor will still decelerate at the ramp
Hertz ratio at reduced frequencies. The rate when the speed reference is reduced;
major effect is reduced motor noise; regardless of SW2 setting. The uncon-
however, a slight savings of energy may trolled stop may be selected when the
alsc be realized. power regenerated from a decelerating
Removal is optional for variable torque Lonadc:‘?eg‘;gﬁtaegough to ttrlp”t]he cont.roller
loads; however, the resistors must not be g even a e maximum
acceptable deceleration ramp setting.
FIGURE 6.3
MAIN CONTROL BOARD DIP SWITCH SETTINGS
Switch Function
Controller Input/Motor Nameplate (Base) Voltage Select
Input (V) 200 230 230 460 4600
Base (V) 200 200 230 400 480D
sSwWi1 X X X 0 o
sSwW3 X X 0 0 o}
SWé o) e} e} X x*
SW7 0 o] o] X o}
SW8 Nameplate (Base) Frequency Select®
60 Hertz 50 Hertz
X* ]
SwW2 Controlied/Uncontrolled Stop Selection
Motor Will Decelerate To A Motor Will Coast
Stop On Deceler:;(tjon Ramp Setting To AOStop
o NOT USED

@ This switch setting also applies to 380 volts input and a 380 V motor. It is necessary to select 50 Hertz operation on SW8 to
get the correct voltsiHertz relationship and adjust potentiometer P4 maximum speed (MSD) per section 6.1.6 to achieve a base

frequency of 50 Hertz.

Operation from a 50 Hertz supply also requires removal of snip-out resistors per Figure 6.4.

Typical Printed Wiring Board Switch
On 1 2 3 4 5 6 7 B

TIR00

Depress this end to close (ON) switch

Depress this end to open {OFF) switch

Closed Switch (ON)
QOpen Switch (OFF)
Factory Setting

‘Ox
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FIGURE 6.4
MAIN CONTROL BOARD SNIP-OUT RESISTORS® &

Snip-Qut Resistor

Function

Condition

R164 50 Hz or 60 Hz Opera- Installed: 60 Hz operation
tion® Removed: 50 Hz operation
R144 One or two fault lockout | Installed: Drive will lockout upon one fault.
— all faults except UV Removed: Drive will stop for 7 sec. upon 1st fault
and will lockout upon 2nd fault occurring
28 sec. after 1st fault.
R180 Constant orvariable VIHz | Installed: Constant V/Hz ratio maintained permit-
R170 {see Figure 6.5) ting constant torque at reduced speed.
Removed: Reduced ViHz ratio at reduced output fre-
quency for variable torque load.
R186 Reverse Rotation Installed: Forward Rotation
Removed: Reverse Rotation.

@ Controllers are shipped with all snip-out components installed.

@ If 2 component is to be removed, it is suggested that one lead be snipped and required operation
confirmed before completely removing the component.

® Switch SW8 on the Main Board must also be positioned per Figure 6.3 if a 50 Hz base frequency is also
desired.

FIGURE 6.5

FIXED VOLTS/HZ —/

VARIABLE VOLTS/HZ

CONTROLLER PER UNIT VOLTS/HZ

frcy /3360 (HZ)

VOLTS/HZ vS. OQUTPUT FREQUENCY (THEORETICAL)
(WITHOUT VOLTAGE BOOST)
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6.1.6

POTENTIOMETER ADJUSTMENTS

The potentiometer adjustments were fac-
tory set as described in the initial start-up
procedure. Certain potentiometers are not
expected to ever require adjustment. These
have been factory sealed.

If further adjustments are necessary, ad-
just potentiometers one at a time in the
following order.

P1-

p2-

P3-

GQUARRET])

Positive 10V (+ 10V) — This poten-
tiometer allows adjustment of the
+10 volts regulated power supply.
Potentiometer (P1) is factory adjusted
and sealed, This potentiometer
should not be adjusted in the field.

Deceleration Time (DEC) — This
potentiometer controls the amount of
time for the output frequency to
decrease from 60 Hertz to 3 Hertz.
The Deceleration Time (DEC) poten-
tiometer operates in the same man-
ner as the Acceleration Time (ACC)
potentiometer. This potentiometer is
factory set for 75 second deceleration
time.

With the motor running at full speed,
stop the motor and cbserve the
length of time that it takes to
decelerate to zero speed. Clockwise
rotation of the Deceleration Time
{DEC) potentiometer increases decel-
eration time.

If a high inertia load is present:
Deceleration time set too fast could
cause an overvoltage trip. If this
occurs increase the deceleration time
setting.

Acceleration Time {ACC) — The po-
tentiometer controls the amount of
time for the output frequency to in-
crease from 3 Hertz to 60 Hertz. The
time is adjustable from 6 to 75
seconds. This potentiometer is fac-
tory set for 75 second acceleration
time. With the motor stopped, turn
the Manual Speed potentiometer to
the maximum setting. Start the motor
and observe the length of time that it
takes to accelerate to full speed.
Clockwise rotation of the Accelera-
tion Time (ACC) potentiometer in-
creases acceleration ramp time.

omegapak®
Adjustable Frequency Controller
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P4-

P5-
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Maximum Speed (MSD) — This po-
tentiometer is used to control the
controller output frequency when the
Manual Speed potenticmeter (con-
troller mounted or remote mounted)
is set at its maximum level (full
clockwise). This potentiometer is fac-
tory set so that the output frequency
will be 60 Hertz when the Manual
Speed potentiometer is set full clock-
wise. The Maximum Speed (MSD)
potentiometer has an adjustment
range of 40 Hertz to 60 Hertz (33 Hertz
to 50 Hertz if a 50 Hertz Base Fre-
quency is selected per Figure 6.3 and
6.4).

The Maximum Speed (MSD} poten-
tiometer must be adjusted if a max-
imum frequency other than 60 Hertz
is required. Clockwise rotation in-
creases ocutput frequency.

Hand Minimum Reference {(HMR) —
This potentiometer controls the
minimum speed the motor will run,
when the Manual Speed poten-
tiometer (controller mounted or
remote mounted) is set at minimum
level (full counterclockwise). This
potentiometer is factory set to pro-
duce an output frequency of 3 Hertz
when the Manual Speed poten-
tiometer is set full counterclockwise.
The Hand Minimum Reference (HMR)
potentiometer has an adjustable
range of 3 Hertz to 54 Hertz.

CAUTION

THIS CONTROLLER DOES NOT PROVIDE OVER-
TEMPERATURE PROTECTION FOR THE MOTOR AT
ALL SPEEDS OR LOADING CONDITIONS. A
MOTOR THERMAL SENSOR IS RECOMMENDED.

P6-

The minimum speed is set by rotating
the Manual Speed potentiometer to
the minimum level (full counterclock-
wise) and adjusting the Hand Mini-
mum Reference (HMR) clockwise for
desired minimum motor speed.

GAIN (GA) — Sets the gain in the cur-
rent feedback circuit to compensate
for component tclerances. This
potentiometer is factory adjusted and
sealed. It must not be field adjusted.
The warranty is voided if the seal is
broken.
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Motor Current Limit (MCL) — This
potentiometer limits the maximum
motor running current in the range of
75120% of the controller maximum
output rated current. The Motor Cur-
rent Limit (MCL) potentiometer is fac-
tory set full clockwise to allow max-
imum current to be delivered to the
motor.

If less than 120% current limit setting
is required for a particular application
the -potentiometer can be adjusted
counterclockwise.

Overload Threshold (OLD) — This
potentiometer is used to set the
threshoid at which the overload timer
will be activated. The Overload
Threshold (OLD) potentiometeris fac-
tory set full clockwise which cor-
responds to 115% of the controller
cutput rated current.

If the motor current exceeds 115% of
the controller output rated current, an
overload timer will activate and the
Overload Timer (LED 3) OLT will light.
Should the current remain above the
setpoint for 60 seconds, the drive will
trip out. If the controller is to be used
with a motor whose full load current
is less than the controller output
rated current, an adjustment will be
required.

CAUTION

THIS CONTROLLER DOES NOT PROVIDE OVER-
TEMPERATURE PROTECTION FOR THE MOTOR AT
ALL SPEEDS OR LOADING CONDITIONS. A
MOTOR THERMAL SENSOR IS RECOMMENDED.

35

All main control board potentiometer
adjustments should be made before
attempting to adjust the Overload
Threshold (OLD) potentiometer. The
adjustment procedure must be
followed:

Adjustment Procedure
A. Start the motor
B. Adjust the Manual Speed poten-

tiometer for the point of maximum
motor current. (This must not ex-

omegapak®
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P9-

P10-
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ceed 100% of motor nameplate
current or controtler rated output
current)

C. Slowly turn the Overload Thresh-
old {OLD) potentiometer counter-
clockwise until the Overload Timer
{LED 3) OLT lights.

D. Slowly turn the Overload Thresh-
old (OLD) potentiometer until the
Overload Timer (LED 3) OLT
extinguishes.

E. Turn Overload Threshold (QLD)
potentiometer clockwise an addi-
tional 5 degrees.

Frequency Clock Trigger (FCT) — This
potentiometer is used to improve the
linearity of output frequency vs input
speed reference. This potentiometer
is factory adjusted and sealed. This
potentiometer should not be adjusted
in the field.

Voltage Boost (EB) — This poten-
tiometer increases the Volts per Heriz
{V/IHz) ratio at frequencies 20 Herlz
and below. In high starting torque,
rapid acceleration or reduced Volts/
Hertz applications the V/Hz ratio must
be increased at low frequencies to
compensate for IR losses in the
motor windings. This potentiometer
is factory set for zero (0) voltage
boost. If the motor accelerates nor-
mally, this potentiometer should not
be adjusted.

If the motor will not accelerate nor-
mally or nuisance |OC trips are expe-
rienced during acceleration, this
potentiometer must be adjusted.

Energize the controller with the motor
loaded and adjust the Manual Speed
potentiometer (controller mounted or
remote mounted) to the maximum
speed position. If the motor does not
accelerate, or if nuisance tripping
occurs, stop the controller and turn
the Voltage Boost (EB} clockwise
approximately 10 degrees. Repeat
this procedure until the motor accel-

erates normally. Do not turn the

potentiometer any further than neces-
sary to accelerate the motor.
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NOTE: If the VOLTAGE BOOST (EB)
potentiometer is set too high, the
controller will lock up in current limit
and inhibit the acceleration ramp. If
this condition occurs it will be neces-
sary to reduce the setting of the Volt-
age Boost (EB) potentiometer until
the motor will accelerate.

P11- Reference Clock Trigger{RCT) — This
potentiometer determines the max-
imum inverter switching frequency.
This potentiometer is factory ad-
justed and sealed. This potentiometer
should not be adjusted in the field.

P12- Output Clock Trigger (OCT) — This
potentiometer sets the interlock
delay, which is the time between
periods of conduction of GTO’s in the
same leg of the inverter. This poten-
tiometer should not be adjusted in
the field.

P13- Volts/Hertz {(VHZ) — This potenti-
ometer aliows trimming of the volis
per Hertz ratio of the controller out-
put. The Voltz/Hertz {P13) potenti-
ometer is factory adjusted and
sealed. This potentiometer should
not be adjusted in the field.

METER ADJUSTMENTS

Analog or digital speed indicating meters
can be furnished factory installed on
OMEGAPAK 2000 controllers enty or fur-
nished in kit form for remote mounting.

Analog Speed indicating Meter (MOD A14)
{Kit Class 8804, Type AM-1) (Scale 0-100%%)

— A factory instalied analog speed indi-
cating meter is set tc indicate 100% (full
scale) at 60 Hertz output frequency. If the
controller is to operate over the range of
0-60 Hertz no field adjustment will be
necessary. A meter reading of 100% cor-
responds to 100% of motor rated speed.

Digital Speed Indicating Meter (MOD D14)
(Kit Class 8804, Type DM-1) (Scale 0199.9
or 0-1999)

— A factory installed digital speed indi-
cating meter is factory set to indicate 100.0
at 60 Hertz output frequency. This cor-
responds to 100% of motor rated speed. If

omegapak®
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the controller is to operate over the range
of 0-60 Hertz and percent of motor rated
speed is the desired indication, no adjust-
ment is necessary.

FIGURE 6.10

PRINTED WIRING BOARD
FOR DIGITAL
INDICATING METER

CONVERSION TO FREQUENCY READOUT
— To change calibration of the speed
meter o indicating approximate output fre-
guency it is only necessary to adjust the
Calibration Potentiometer (P1) on the rear
of the meter. With the controller operating
at maximum speed as factory set (60 Hertz
output), adjust the meter calibration poten-
tiometer to produce a meter reading of 60.0.

If the controller maximum speed has been
changed from the factory set maximum
speed, the meter can be calibrated using
a dc voltmeter. Measure the voltage bet-
ween terminals MTR (+) and COM (-) on
the Printed Wiring Board {see Figure 6.10)
and adjust the controller Manual Speed
Adjust potentiometer until the voltmeter
reads exactly 2.5vdc. This voltage cor-
responds to 60 Hertz ouiput. Adjust the
Meter Calibration potentiometer to read
60.0.

NOTE: The meter provides only a relative
indication of output frequency.

CONVERSION TO RPM READQUT — The
digital speed meter is capable of display-
ing RPM over the range of 0-1999 RPM. To
convert the meter to RPM readout it is
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necessary to clip out resistor R6 located on
the Printed Wiring Board on the rear of the
meter (See Figure 6.10). This disables the
decimal point. The controller should then
be operated at 60 Hertz and the motor
speed measured with a tachometer. The
Meter Calibration potentiometer located cn
the rear of the meter should be adjusted
until the meter indication corresponds to
the tachometer reading.

Alternate method — Measure the voltage
between terminal MTR (+) and COM (=) on
the Speed Indicating Meter Printed Wiring
Board. Adjust the controlier speed to pro-
duce a volimeter reading of 2.5vdc. This
corresponds to a controller operating fre-
quency of 60 Hertz. Adjust the Meter Cali-
bration potentiometer until the meter reads
the motor rated speed as shown on the
motor nameplate.

ANALOG VOLTMETER (MOD Vi15) (Kit
Class 8804 Type AM-2) (Scale 0-125%)

Factory installed analog voltmeters are set
to read 100% with 460 volts output from
the controller. This meter operates from a
0-5 vdc signat from the controller. Meter
cutput signals correspond to controller
output voltages as follows:

4 vdc = 460V
2 vdc = 230V
1.74 vdc = 200V

If the controller is to be used on 230V or
200V systems, it will be necessary to
recalibrate the meter. The meter can be
calibrated by the following procedure:

1. Connect a DC. Voltmeter between ter-
minals TB1-26 (+) and TB1-31 (=) on the
Main Control Board. Energize the con-
troller and increase the output fre-
quency until a reading of 4.0 vd¢ is ob-
tained for 460V operation, 2.0 vdc is
obtained for 230V operation or 1.74 vdc
is obtained for 200V operation. This
indicates the controller is operating at
rated output voltage.

2. Adjust the potentiometer on the meter's
printed wiring board, for 100% voltage
output indication.

3. Remove the DC. Voltmeter from the Main
Control Board. The Voltmeter is now
calibrated and should read all interme-
diate voltages accurately.

omegapak®
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Note: Due to the complex, output wave-
form from the controller, attempts to
measure the controller output terminal
voltage will product erronecus readings
and is therefore not recommended.

DIGITAL VOLTMETER (MOD F15) (Kit Class
8804 Type DM-1} (Scale 0-100.0%) '

Follow the procedure for adjusting the
analog voltmeter described in Section
6.2.3.

ANALOG AMMETER (MOD A15) {(Kit Class
8804 Type AM-3) (Scale 0-150%)

Factory installed analog ammeters are set
to read 100% when the controller delivers
rated output current as stamped on the
controller nameplate. This meter operates
from a 0-5 vdc signal from the controller (5
vdc = 150%) of rated output current. The
meter can be calibrated by the following
procedure:

1. Connect a DC. Voltmeter between ter-
minals TB1-30 (+} and TB1-31 {—) on the
Main Control Board. Energize the con-
troller, with a connected motorload, and
increase the controller frequency until
areading of at least 1.0 vdc is obtained.

2. Calculate the percent controller rated
output current using the following for-
mula. Percent rated current = 30 x
Measured voltage in Step 1.

3. Adjust the potentiometer on the meter’s
printed wiring board, for the percent
rated current output indication as calcu-
lated in Step 2.

4. Remove the DC. Voltmeter from the Main

Control Board. The Ammeter is now
calibrated and shouid read all the inter-
mediate currents accurately.

DIGITAL AMMETER (MOD G15) (Kit Class
8804 Type DM-1) (Scale 0-150.0%)

Follow the procedure for adjusting the
analog ammeter described in Section 6.2.5,
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7.0 DIAGNOSTIC AND STATUS INDICAT-
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ING LIGHTS

There are nineteen (19) diagnostic and status
indicating, Light Emitting Diodes (LED's) &
one Neon light in a basic controller. The
LED's and Neon light are located on the
following printed wiring boards:

Basic Controller:

Main Control Board — Thirteen {13)
LED's

Gate Driver Bocard — One (1) LED on
each board (there are a total of six (6)
gate driver boards).

Power Interface board — One (1) Neon
Light

These LLED's provide a visual indication of
protective functions and circuit status. When
diagnosing a controller operational problem
the prospective LED will illuminate to in-
dicate what protective function was activated.
There are some LED’s lighted when power is
applied to the controller. The function of each
indicator is described in the following 7.1
through 7.4 paragraphs. (Refer to Section 8.0,
LED Placement chart, Main Control Board for
location of LED’s and Section 4.0, Controller
Photo, for location of Neon Light.)

MAIN CONTROL BOARD LED'S

PWR (LED 1) Power — Indicates when power
is available for the control circuits.
Should be illuminated whenever there
is power applied to the controller.

MCL {LED 2) Motor Current Limit — Will
illuminate whenever the current to the
motor is at the level determined by the
Motor Current Limit Adjustment Poten-
tiometer (P7).

OLT (LED 3) The Overload Timer — Illumi-
nates whenever the controller output
current exceeds the level determined by
potentiometer P5 {overload adjust). If
this level is exceeded for 1 minute the
controller faults on Overload (OLD) and
the Overload (LED 4) OLD {IL8) will light.
It is important to recognize that the
overload timing circuitry has an elec-
tronic memory characteristic much as
a thermal overload unit possesses a
thermal memory. The memory charac-
teristic functions such that it requires
approximately the same amount of time
for the timer to reset as was required to
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accumulate that amount of time. For ex-
ample, after faulting on OLD approx-
imately 1 minute is required to reset the
timer. If the Main Control Board fault
reset button was depressed 10 seconds
after faulting on OLD and the controller
was started with an overload condition
present (LED 3 illuminated) it would be
only 10 seconds before the controller
faulted on OLD (as oppecsed to 60
seconds initially). Along the same lines
the (LED 3) OLT does not have to be ac-
tivated continuously for 60 seconds,
but rather, must only average on for 60
seconds. The above comments relating
to the electronic memory characteristic
are valid only if power to the controller
is not removed and reapplied. The
removal of power from the controller
results in the immediate reset of the
OLT.

(LED 4) Overload — Will illuminate
when the controller output current has
exceeded the current setting of the
Overload Threshold Potentiometer (P8)
for one minute. To extinguish this LED
will require the controller to be reset.

{(LED 5) Overtemperature — and
precharge contactor failure, Will illumi-
nate if the controller is subject to
excessive ambient temperature or upon
loss of cooling air. Will also illuminate
if the precharge contactor fails to pick
up when power is applied to the con-
troller. To extinguish this LED will
require the controller to be reset.

{LED 8) Shoot Through — Will illumi-
nate when the dc bus voltage falls
below 100v or 50v, the level being deter-
mined by the system voltage selection
switch (SW6). To extinguish this LED
will require the controller to be reset.

{LED 7) Overvoltage — Will illuminate
whenever the bus voltage exceeds
900vdc or 450vdc, the level is deter-
mined by the System Voltage Selection
switch (SW6). To extinguish this LED
will require the controller to be reset.

{LED 8) Ground Fault — Will illuminate
when there is current flowing from the
controller output to ground. When
ground current is detected, trip out will
be instantaneous. To extinguish this
LED will require the controller to be
reset.
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uv

BUV

DE

PUD

(LED9) Instantanecus Overcurrent —
will illuminate when there is 135% of
the controller peak maximum output
rated current sensed by the output cur-
rent transformers. To extinguish this
LED will require the controller to be
reset.

{LED10) Undervoltage — Will illuminate
whenever line voltage to the controller
is less than 87.5% of the rated voltage.
This LED will extinguish when line
voltage is 95% of the rated voltage.

(LED11) Bus Undervoltage — Will illu-
minate whenever the bus voltage is less
than 400vdc or 200vdc, the level is deter-
mined by the system voltage selection
switch (SW6).

{LED12) Drive Enable — Will illuminate
whenever the drive is running.

{LED13) Power Up Delay — llluminates
nominally for 1.5 seconds when power
is initially applied to the controller, If
the following conditions occur, the LED
will also be illuminated:

1. An undervoltage condition

2. A closed circuit between TB1-33 and
TB1-22 (Fault reset closed) see Sec-
tion 11.0, Drawing 11.7.3.

3. An open circuit between TB1-3 and
TB1-22 (Fault Reset Open). This cir-
cuit will be used with |solation-
Bypass. See Section 11.0, Drawing
11.7.3.

GATE DRIVER BOARD LED
IL1-

This LED will not illuminate until the
controller is operating. During con-
troller operation the LED will illuminate
continuously.

omegapak®
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POWER INTERFACE BOARD NEON

This Neon indicates presence of dc¢ bus
voltage at the inverter. This Neon
should be illuminated anytime poweris
applied to the controller. The Neon will
remain illuminated after power is
removed from the controller until the
voltage across the dc¢ bus is less than
100vdc.

STAND-BY MODE LAMP STATUS

There are a large variety of possible lamp
indications while the controller is operating,
however it is possible to predict the condition
of most of the lamps while in a stand-by con-
dition. Standby is defined as “Power applied
with the drive stopped”. The following tabula-
tion contains the lamp conditions for the
stand-by mode.

Lam

oLt
PUD

BUV
MCL
DE

Gate Driver Board
8]

Power Interface
Board Neon

.
Malanuntrul Board On Ofl Indeterminate Comments
WR X

May flicker momentarily when
power is applied

HKEXKEKKKRXMK X

Hluminates for approximately
1.5 sec when powet is applied
and then extinguishes

ot

X 6 of these/1 for each gate driver
X
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9.0 CONTROLLER OPERATION 11.7.3 for a block diagram of the controller
electronics.
9.1 BLOCK DIAGRAM DESCRIPTION 9.2 CONTROL CIRCUIT SEQUENCE
FIGURE 1 The flexibility of available pilot devices to
OMEGAPAK CONTROLLER control the OMEGAPAK controller makes
BLOCK DIAGRAM possible a wide range of contro! circuit
sequences. The descriptions of operation
——t —— ~r—| = have been limited to those which are most
commonly used.
it “‘ T * e 9.24  Pilot Lights, Elapsed Time Meter and Heat
Sink Fan(s) '
© T2 il b e ) For pilot lights, elapsed time meter and
heat sink fan control circuit sequence, refer
| to Section 11.0, diagram 11.2.1 and the
S description below.
MOD P16
RECTIFIER The Power On light (if used) wiltilluminate
The rectifier section consists of six power when power is applied to the controller.
diodes arranged in a three phase, full wave MOD R16
bridge configuration. its purpose is to The Run light (if used) will illuminate when
change fixed voltage, fixed frequency ac the Drive Run Relay (DRR) N.O. contact
voltage to dc voltage. closes. This same relay contact will also
DC LINK ?;z;glze the heat sink and internal fans
The dc link couples the rectifier output to
the Inverter input. The dc link inciudes MOD F_18 o . . )
capacitors to smooth the voltage present The Drive Fa!I !Ightv(lf used) will illuminate
on the rectifier output plus inductors to when the Drive Fail Relay (DFR) NC. con-
limit the rate of change of current during tact closes. This light is normally not
output short circuit conditions. lighted until a controller protective circuit
has caused an abnormal shutdown, drop-
INVERTER _ ping out the drive fail relay (DFR).
The inverter section consists of six Gate MOD T15
Turn-Off (GTO) Thyristors WhiCh, under con- The E|ap59d Time Meter (If used) will be
trol _Of the OMEGAPAK controlier elec- energized when the Drive Run Relay (DRR)
tronics, reconstruct a three phase ac N.O. contact closes.
waveform for application to a standard
9.2.2 Start-Stop Push Buttons and Manual

a1

three phase ac motor. A Sine Coded Pulse
Width Modulation (PWM)} switching tech-
nique is used.

Section 11, drawing 1111 or 111.3 details
the controller power circuit.

CONTROLLER ELECTRONICS

Electronic circuitry located on a main con-
trol board generates all signals necessary
to control the turn-on and turn-off of the
Inverter GTOs for controlling the output fre-
quency and voltage. The electronics also
contains circuitry to protect the controller
against various fauit conditions and Light
Emitting Diodes (LEDs) to indicate con-
troller status. Refer to Section 11, Drawing

Speed Potentiometer (MOD S$10) (Class
9001, Type CA-31 Assembled Control
Station)

For operation of the control circuit se-
quence, refer to Section 11.0, diagram 11.2.2
and the description following:

Power Up Delay

When power is first applied to the con-
troller, the power up delay circuit will
transmit a 1.5-second signal that is applied
to fault latch circuits to ensure reset of the
latches when the drive is energized. In
addition, this Power Up Delay or Reset
signal is OR-ed with fault signals and
applied to the Run Command Relay and

GQUARET)
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Drive Run Relay Circuits to prevent energiz-
ing of these relays until power up is com-
plete. During operation, if an AC Under-
voltage condition occurs, there will also be
a power up reset signal when voltage
recovers. Two external Reset buttons can
produce the same effect as the Power Up
Delay. Fault reset open produces areset by
opening connection between TB1-3 and
TB1-22. Fault reset closed produces a reset
by shorting TB1-33 to TB1-22.

Starting Sequence

A. Pressing the Start push button will
energize the Run Command Relay (RCR)
and the Drive Run Relay (DRR). This will
cause the RCR N.O. Contact between
terminals 40 and 34 to close to seal
around the Start push button. At the
same time, the Drive Enable (DE) LED
will light.

B. The controller should now be operating
with the output frequency controlled by
the manual speed potentiometer.

Normal Stopping Sequence

A. Pressing the Stop push button deener-
qizes the RCR causing the electronics
to drop out of the Run Mode and the
RCR N.O. Contact between terminals 40
and 34 to open breaking the seal around
the Start push button.

B. With SW2 closed (See Figure 6.3), the
motor will decelerate to a stop and DRR
will drop out when the output frequency
has reached minimum. With SW2 open,
the motor will coast to a stop and DRR
will drop out immediately after the con-
troller is told to stop.

C. The controller is now stopped.

Abnormal Stopping Sequence

A. Operation of a protective circuit will
cause immediate controller shutdown
upon occurrence of a fault condition.
The electronic circuitry will keep the
RCR, DRR and DFR relays deenergized
until the controller is reset.

B. The controller will stop immediately and
the motor will coast to a stop. The Drive
Fail Light (if used) will illuminate,

omegapak®
Adjustable Frequency Controller
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Hand-Automatic Selector Switch, Start-
Stop Push Buttons and Manual Speed
Potentiometer (Mod. No. Al10} {Class 9001,
Type CA-42 Assembled Control Station)

For operation of the control circuit se-
quence, refer to Section 11.0, diagram 11.2.3
and the description below:

Hand Mode

A. Placing the Hand-Auto (H-A) Selector
Switch in the Hand position causes the
following:

1} Opens the circuit between terminals
91 and 34 disabling the automatic
start contacts.

2) Closes the circuit between terminal
89 and the Stop push button ena-
bling the Start-Stop push buttons.

3) Opens the circuit between terminal
22 {(—V unreq.) and terminal 78
(Hand/Auto) reference select to
switch control of the output fre-
guency to the manual speed
potentiometer.

Power Up Delay

When power is first applied to the con-
troller, the power up delay circuit will
transmit a 1.5-second signal that is applied
to fault latch circuits to ensure reset of the
latches when the drive is energized. In
addition, this Power Up Delay or Reset
signal is OR-ed with fault signals and
applied to the Run Command Relay and
Drive Run Relay Circuits prevent energiz-
ing of these relays until power up is com-
plete. During operation, if an AC Under-
voltage condition occurs, there will also be
a power up reset signal when voltage
recovers. Two external Reset buttons can
produce the same effect as the Power Up
Delay. Fault reset open produces a reset by
opening connection between TB1-3 and
TB1-22. Fault reset closed produces areset
by shorting TB1-33 to TB1-22.

Starting Sequence

A. Pressing the Start push button will
energize the Run Command Relay (RCR)
and the Drive Run Relay (DRR). This will
cause the RCR N.O. Contact between
terminals 40 and 34 to close to seal
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around the Start push button. At the
same time, the Drive Enable {DE) LED
will light.

B. The controller should now be operating

with the output frequency controlled by
the manual speed potentiometer.

Normal Stopping Sequence

A.

C.

Pressing the Stop push button deen-
ergizes the RCR causing the electronics
to drop out of the Run Mode and the
RCR N.Q. Contact between terminals 40
and 34 to open breaking the seal around
the Start push button.

With SW2 closed (See Figure 6.3), the
motor will decelerate to a stop and DRR
will drop out when the output frequency
has reached minimum. With SW2 open,
the motor will coast to a stop and DRR
will drop out immediately after the con-
troller is told to stop.

The controller is now stopped.

Abnormal Stopping Sequence

A.

Operation of a protective circuit will
cause immediate controller shutdown
upon occurrence of a fault condition.

~The electronic circuitry will keep the

RCR, DRR, and DFR relays deenergized
until the controlier is reset.

. The controller will stop immediately and

the motor will coast to a stop. The drive
fail light (if used) will iliuminate.

Auto Mode
A. Placing the Hand-Auto {H-A} selector

switch in the Auto position causes the
following:

1) Opens the circuit between terminal
89 and the Stop push button dis-
abling the Start-Stop push buttons.

2) Closes the circuit between terminals
91 and 34 enabling the automatic
start contact.

3) Closes the circuit between terminal
22 (—V unreg.) and terminal 78
(Hand/Auto) reference select to
switch control of the output frequen-
¢y to an analog input follower signal.

omegapak®
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Start Sequence

A,

B.

Closing the user supplied contact be-
tween terminals 44 and 89 energizes the
Run Command Relay (RCR) and the
Drive Run Relay (DRR). The Drive Enable
{DE) LED wili light.

Energizing the RCR causes the
foliowing:

1) The RCR N.C. contact between ter-
minals 40 and 34 closes but has no
effect since power to the Stop push
button has been disabled.

The controller should now be operating
with the output frequency contrelled by
the analog input follower signal.

Normal Stopping Sequence

A.

C.

Opening the automatic start contact
deenergizes the RCR causing the elec-
tronics to drop out of the run mode and
the RCR N.O. contact between terminals
40 and 34 opens, however, this contact
has no etfect in the auto mode.

. With SW2 closed (See Figure 6.3), the

motor will decelerate to a stop and DRR
wili drop out when the cutput frequency
has reached minimum. With SW2 open,
the motor will coast to a stop and DRR
will drop out immediately after the con-
troller is told to stop.

The controller is now stopped.

Abnormal Stopping Sequence

A,

Operation of a protective circuit will
cause immediate controller shutdown
upon occurrence of a fault condition,
The electronic circuitry will keep the
RCR, DRR, and DFR relays de-energized
until the controller is reset.

. The controller will stop immediately and

the motor will coast to a stop.

. A DFR NC. contact will close illuminat-

ing the Drive Fail pilot light (if used).
Refer to Section 11.0 diagram 11.21.
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Hand-Off-Automatic selector switch, and
Manual Speed potentiometer (Mod. No.
H10)

For operation of the control circuit se-
quence, refer to Section 11.0, diagram 11.2.4
and the description below:

Power Up Delay

When power is first applied to the con-
troller, the power up delay circuit will
transmit a 1.5-second signal that is applied
to fault latch circuits to ensure reset of the
latches when the drive is energized. In
addition, this Power Up Delay or Reset
signal is OR-ed with fault signals and
applied to the Run Command Relay and
Drive Run Relay circuits to prevent energiz-
ing of these relays until power up is com-
plete. During operation, if an AC Under-
voltage condition occurs, there wilt also be
a power up reset signal when voltage
recovers. Two external Reset buttons can
produce the same effect as the Power Up
Delay. Fault Reset Open produces a Reset
by opening ¢connection between TB1-3 and
TB1-22. Fault Reset Closed produces a
reset by shorting TB1-33 to TB1-22.

Hand Mode

A. Placing the Hand-Off-Auto (H-0O-A)
selector switch in the Off position
disables controller operation.

B. Placing the Hand-Off-Autc (H-O-A)
selector switch in the Hand position
causes the following:

1) The H-O-A contact between ter-
minals 91 and 34 opens disabling the
Automatic Start contact.

2) The H-0O-A contact between ter-
minals 22 (—V unreg.) and 78 (Hand-
Auto) opens causing the output fre-
quency to respond to the manual
speed potentiometer.

3} The H-O-A contact between ter-
minals 89 and 34 closes, energizing
the Run Command Relay {RCR) coil
and the Drive Run Relay {DRR) coil.
The Drive Enable (DE} LED will light.

C. Energizing RCR causes the RCR N.O.
contact between terminals 40 and 34 to
close but has no effect.

omegapak®
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D. The coentroller should now be operating
with the output frequency controlled by
the manual speed poientiometer.

Normal Stopping Sequence

A. Moving the H-O-A selector switch to the
Off position deenergizes the RCR caus-
ing the RCR N.O. contact between ter-
minals 40 and 34 to open, however, this
contact has no effect in the hand mode.

B. With SW2 closed {See Figure 6.3), the
motor will decelerate to a stop and DRR
will drop cut when the output frequency
has reached minimum. With SW2 open,
the motor will coast to a stop and DRR
will drop out immediately after the con-
troller is told to stop.

C. The controller is now stopped.

Abnormal Stopping Sequence

A. Operation of a protective circuit will
cause immediate controller shutdown
upon occurrence of a fault condition.
The electronic circuitry will keep the
RCR, DRR, and DFR relays deenergized
until the controller is reset.

B. The controller will stop immediately and
the motor will coast to a stop.

C. ADFR NC. contact will close illuminat-
ing the Drive Fail pilot light (if used).
Refer to Section 11.0 diagram 11.2.1.

Auto Maode

A. Placing the Hand-Off-Auto (H-O-A)
selector switch in the Auto mode
causes the following:

1) The H-O-A contact between ter-
minals 91 and 34 closes to enable
the controller to start when the
automatic start contact closes.

2) The H-O-A contact between ter-
minals 89 and 34 opens preventing
the controlier from being manually
started.

3) The H-O-A contact between ter-
minals 22(—V unreg.) and 78 (Hand-
Auto) closes causing the output fre-
quency to respond to an analog in-
put follower signal.
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B. Closing the automatic start contact
energizes the Run Command Relay
{(RCR} and the Drive Run Relay (DRR).
The Drive Enable (DE) LED will light.
Energizing the RCR causes the RCR
N.O. contact between terminals 40 and
34 to close but has no effect.

C. The contreller should now be operating
with the output frequency controlled by
the analog input foliower signal.

Normal Stopping Sequence

A. Opening the automatic start contact or
moving the H-O-A switch to the OFF
position deenergizes the RCR removing
the start-stop signal at TBi-42. The RCR
N.Q. contact between terminals 40 and
34 opens, however, this contact has no
effect.

B. With SW2 closed (See Figure 6.3), the
motor will decelerate to a stop and DRR
will drop out when the output frequency
has reached minimum. With SW2 open,
the motor will coast to a stop and DRR
will drop out immediately after the con-
troller is told to stop.

C. The controller is now stopped.

Abnormal Stopping Sequence

A. Operation of a protective circuit will

cause immediate controlier shutdown

- upon occurrence of a fault condition.

. The electronic circuitry will keep the

RCR, DRR, and DFR relays deenergized
until the controller is reset.

B. The controller will stop immediately and
the motor will coast to a stop.

C. A DFR NC. contact will close illumi-
nating the Drive Fail pilot light (if used).
Refer to Section 11.0 diagram 11.2.1.

OMEGAPAK 2000 controller with optional
Isolation Contactor (Mod C13) or optional
Isolation/Bypass Contactor (Mod E13) and
Hand-Off-Auto Selector Switch and Manual
Speed Potentiometer (Mod H10).

For operation of the control circuit se-
quence, refer to Section 11.0 diagram 11.2.4
and the description below.

Operation With Isolation Contactor

(Diagram 11.2.4) Note: AFC-Off-Line switch
is not used and a jumper is installed bet-
ween terminals 22 and 3.
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Power Up Delay

When power is first applied to the con-
troller, the power up delay circuit will
transmit a 1.5-second signal that is applied
to fault latch circuits to ensure reset of the
latches when the drive is energized. In
addition, this Power Up Delay or Reset
signal is OR-ed with fault signals and
applied to the Run Command Relay and
Drive Run Relay circuits to prevent energiz-
ing of these relays until power up is com-
plete. During operation, if an AC Under-
voltage condition occurs, there will also be
a power up reset signal when voltage
recovers. Two external Reset buttons can
produce the same effect as the Power Up
Delay. Fault Reset Open produces a Reset
by opening connection between TB1-3 and
TB1-22. Fault Reset Closed produces a
reset by shorting TB1-33 to TB1-22.

Hand Mode

A. Placing the Hand-Off-Auto (H-O-A)
selector switch in the Hand position
causes the following:

1) The H-O-A contact between terminal
91 and 34 opens disabling the Auto-
rmatic Start contact.

2) The H-O-A contact between ter-
minals 22 (—V unreg.) and 78 (Hand-
Auto) cpens causing the output fre-
quency to respond to the manual
speed potentiometer.

3) The H-O-A contact between ter
minals 89 and 34 closes, energizing
the Run Command Relay (RCR) coil
and the Drive Run Relay (DRR) coil.
The Drive Enable (DE) LED will light.

B. Energizing RCR causes the following:

1) The RCR N.O. contact between ter-
minals 37 and 39 closes to energize
the Isolation Contactor {IC} (refer to
diagram 11.3.12).

2) The RCR NO. contact between ter-
minals 40 and 34 closes. however,
this contact has no effect.

C. Energizing the Isolation Contactor (IC)
shown on 11.3.12 causes the following:
1) The IC N.O. contact between ter-
minal 41 and 42 closes completing
the start circuit.
2) The IC NC. contact between ter-
minals 41 and 86 opens however, this
contact has no effect.
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The controller should now be operating
with the output frequency controlled by
the Manual Speed Potentiometer.

Normal Stopping Sequence

A

Ab
A

Moving the H-O-A selector switch to the
OFF position deenergizes the RCR
causing the electronics to drop out of
the run mode and the following:

1) The RCR N.O. contact between ter-
minals 40 and 34 opens, however,
this contact has no effect.

2) The RCR N.O. contact between ter-
minal 37 and 39 opens but the Isola-
tion Contactor does not drop out
because the DRR N.O. contact bet-
ween terminals 45 and 46 remains
closed. Refer to Section 11.0,
Diagram 11.2.4.

With SW2 closed (See Figure 6.3), the
motor will decelerate to a stop and DRR
will drop out when the output frequency
has reached minimum. With SW2 open,
the motor will coast to a stop and DRR
will drop out immediately after the con-
troller is told to stop.

Dropping cut DRR also causes IC to be
deenergized.

normal Stopping Sequence

Operation of a protective circuit will
cause immediate controller shutdown
upon occurrence of a fault condition.
The electronic circuitry will keep the
RCR, DRR and DFR relays deenergized
until the controller is reset.

The controller will stop immediately and
the motor will coast to a stop.

A DFR N.C. contact will close illuminat-
ing the Drive Fail pilot light (if used).
Refer to Section 11.0 diagram 11.2.1.

Auto Mode

A.

SQUARET])

Placing the Hand-Off-Aute (H-Q-A)
selector switch in the Auto mode
causes the following:

1) The H-O-A c¢ontact between ter-
minals 91 and 34 closes to enable
the controlier to start when the
automatic start contact closes.

omegapak®
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2) The H-O-A contact between ter-
minals 89 and 34 opens preventing
the controller from being manually
started.

3) The H-O-A contact between ter-
minals 22 (—V wunreg.) and 78
{Hand/Auto) closes causing the out-
put frequency to respond to an
analog input follower signal.

. Closing the automatic start contact

energizes the Run Command Relay
{RCR) and the Drive Run Relay (DRR).
The Drive Enable {DE) LED will light.

. Energizing RCR causes the following:

1) The RCR N.O. contact between ter-
minals 40 and 34 closes, however,
this contact has no effect.

2) The RCR N.O. contact between ter-
minals 37 and 39 closes to energize
the Isolation Contactor {IC). See Sec-
tion 11.0, diagram 11.2.4.

. Energizing the Isolation Contactor (1C)

shown on Diagram 11.3.12 causes the
following:

1) The IC N.O. contact between ter-
minal 41 and 42 closes completing
the start circuit.

2) The IC NC. contact between ter-
minals 41 and 86 opens, however,
this contact has no effect.

E. The controller should now be operating

with the output frequency controlled by
the analog input signal.

Normal Stopping Sequence
A. Opening the automatic start contact

deenergizes the RCR causing the elec-
tronics to drop out of the Run Mode and
the following:

1) The RCR N.O. contact between ter-
minals 40 and 34 opens, however,
this contact has no effect in the auto
mode.

2) The RCR N.O. contact between ter-
minal 37 and 39 opens but the Isola-
tion Contactor does not drop out
because the DRR N.O. contact be-
tween terminals 45 and 46 remains
closed. Refer to Section 11.0, Dia-
gram 11.2.4.
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B. With SW2 closed (See Figure 6.3), the
motor will decelerate to a stop and DRR
will drop out when the output frequency
has reached minimum. With SW2 open,
the motor will coast to a stop and DRR
will drop out immediately after the con-
troller is toid to stop.

C. Dropping out DRR also causes [C {o be
deenergized.

Abnormal Stopping Sequence

A. Operation of a protective circuit will
cause immediate controller shutdown
upon occurrence of a fault condition.
The electronic circuitry will keep the
RCR, DRR, and DFR relays deenergized
until the controller is reset.

B. The controller will stop immediately and
the motor will coast to a stop.

C. An additional DFR N.C. contact will
close illuminating the Drive Fail pilot
light {if used). Refer to Section 11.0
diagram 11.2.1.

Operation With Isolation/Bypass Con-
tactors

{Diagrams 11.2.4 and 11.3.13 or 11.3.14). Note:
AFC-Off-Line switch used — jumper be-
tween terminals 22 and 3 removed.
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AFC (Adjustable Frequency Controller)
Mode

A. Placing the AFC-Off-Line selector

switch in the AFC position causes the
following:

1) The AFC-Off-Line contact between
terminals 22 (—V unreq.) and 3 (Fault
Reset Open) closes resetting the
controller and permitting normal
cperation.

2} The AFC-Off-Line contact on
diagram 11.313 or 11.3.14 opens
preventing the Bypass contactor
from being energized.

B. The controller operation is now as

described for the Isolation Contactor.

Bypass Mode
A. Placing the AFC-Off-Line selector

switch in the Line position causes the

following:

1) The AFC-Off-Line contact between
terminals 22 (—V unreg.) and 3 (Fault
Reset Open) opens to place the con-
troller in the stop (Reset) mode.

2) The AFC-Off-Line contact on dia-

gram 11.313 or 11.3.14 closes to
energize the Bypass Contactor (BC).

B. The motoeriine starts and is now operat-

ing at constant speed from ac line
voltage and frequency and will continue
to operate independent of the adjust-
able frequency controller.
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TROUBLESHOOTING & MAINTENANCE GUIDE
CONTENTS
MAINTENANCE

TROUBLESHOOTING, GENERAL COMMENTS

GENERAL SYMPTOMS

*1. Will not start

*2. Will not accelerate load

*3. Accelerates load too slowly
4. Excessive motor temperature

LED ANNUNCIATED FAULTS

*1, Shoot through (ST) — LED 6

*2. Instantanecus Overcurrent (I0C) — LED 9
*3. Overvoltage (OVY — LED 7

*4. Ground Fault (GF) — LED 8

*5. Bus Undervoltage (BUV) — LED 11

*6. Overload (OLD) — LED 4

7. Overtemperature (OT) — LED 5

MISCELLANEOUS
1. Undervoltage (UV) — LED 10

TROUBLESHOOTING PROCEDURES

*1. Gating
2. Voltage output
*3. Gontrol power supply
4, Voltage balance
5. Shorted inverter GTO
6. Voltage feedback
7. Bus capacitor

TROUBLESHOOTING DATA

end of Section 10.

*Designates Troubleshooting Flow Charts — located at the

Section 10.0

48




SERVICE BULLETIN omegapak® 8804-6
April, 1987 Adjustable Frequency Controller Section 10.0

10.0.1 MAINTENANCE

During normal use, the drive controller will require minimum maintenance. However, good
maintenance practice requires periodic inspection of the controller. The maintenance periods should
be scheduled based on the particular operating environment of the controller, but should not exceed
one year.

CAUTION
ONLY AUTHORIZED SERVICE PERSONNEL FAMILIAR WITH THIS EQUIPMENT SHOULD BE
ALLOWED TO SERVICE THE CONTROLLER.

General maintenance procedures for Square D control gear are covered in Square D publication
30072-200-50. Procedures specific to this controller are as follows.
1. Standby lamp status should be verified per Section 7.4.

2. Drive controller operation should be observed. Any deviations from normal operation may be
an indication of a controller malfunction. A thorough investigation should be made to deter-
mine the cause.

3.Check operation of any push-to-test pilot lamps.
4. Remove all power

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

BEFORE SERVICING, TURN OFF POWER SUPPLY(S) TO THIS EQUIPMENT. WAIT 5 MINUTES.
MEASURE CAPACITOR VOLTAGES TO VERIFY THAT THEY ARE ZERO. DO NOT SHORT ACROSS
CAPACITORS WITH VOLTAGE PRESENT.

5. Remove the shroud covering the external heat sink fins by removing the two external screws
near the center (front) of the shroud and the two screws on the inside of the controller door
near the top. Unplug the fan power cable(s) from the shroud fan(s).

6.1nspect and clean all air passageways using a vacuum cleaner. Do not use a compressed air
source,

7.1nspect and clean all insulation systems within the controller using a vacuum cleaner. Do not
use a compressed air source. Do not “megger” controfler!

8.Check integrity of all mechanical fasteners.

9. Check integrity of all electrical fasteners and joints.
10. Check controlter grounding means.
11. Check capacitor bank for damaged or bulging cans. Replace as required.
12. Inspect all electrical components for damage.

13. Reconnect the fan power cable(s) from the shroud fan(s} and reinstall the shroud.

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

DO NOT ENERGIZE OR ATTEMPT TO OPERATE THE CONTROLLER WITH THE SEMICONDUCTOR
ASSEMBLY IN THE SERVICE POSITION. ALL HEATSINK ASSEMBLIES ARE ELECTRICALLY HOT
WHEN THE CONTROLLER IS ENERGIZED AND WHILE THE DC BUS CAPACITORS ARE CHARGED.
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10.0.2 TROUBLESHOQTING, GENERAL

A number of diagnostic and status indicating lights (refer to Section 7.0, Diagnostic Indicating LED’s
and Neon Light) have been included on the Main Control Board, Power Interface Board and Gate driver
Boards. The intent of these lights is to provide visual indication of a number of controller operating
and protective circuit functions to assist in maintenance and troubleshooting.

The following troubleshooting guide can best be utilized by observing the status of the lights and
reviewing the symptoms listed to determine which possible problems could cause the cbserved light
pattern. To view the lights, the controller door must be open with power applied to the controller.
If the controller trips while operating, the lights must be viewed before power is removed because
removing and re-applying power resets the fault indicators.

CAUTION
ONLY AUTHORIZED SERVICE PERSONNEL FAMILIAR WITH THIS EQUIPMENT SHOULD BE ALLOWED
TO SERVICE THE CONTROLLER.

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

MANY PARTS INCLUDING ELECTRONIC PRINTED WIRE BOARDS IN THIS CONTROLLER OPERATE
AT LINE VOLTAGE. DO NOT TOUCH. USE ONLY ELECTRICALLY INSULATED TOOLS WHILE MAKING
ADJUSTMENTS.

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

CERTAIN ADJUSTMENTS AND TEST PROCEDURES REQUIRE THAT POWER BE APPLIED TO THIS
CONTROLLER. WHEN WORKING WITH ENERGIZED EQUIPMENT, EXTREME CAUTION MUST BE
EXERCISED AS HAZARDOUS VOLTAGES EXIST. THE ENCLOSURE DOQOR MUST BE CLOSED AND
SECURED WHILE TURNING ON POWER, OR STARTING AND STOPPING THIS CONTROLLER.

When used in conjunction with the diagnostic and status indicating lights this guide facilitates
troubleshooting to the individual printed wiring board level.

The troubleshooting procedure is organized into 4 basic units. The first unit (10.1) covers general prob-
lems which are identified by a basic description (e.g. — “Controller will not start”). The second sec-
tion (10.2) consists of specific faults annunciated by LED illuminations {e.g. — “Instantaneous Over-
current (IL7)"). The third section (10.3) attempts to include those items not covered in 1 or 2 such
as LED ifluminations which contain useful problem-solving information but are not fault indicators.
The fourth and 1ast section (10.4) is comprised of troubleshooting technigues which support the first
3 sections.

If troubleshooting indicates the necessity of component replacement, observe all precautions.

DANGER
HAZARD OF ELECTRICAL SHOCK OR BURN

BEFORE SERVICING, TURN OFF POWER SUPPLY(S) TO THIS EQUIPMENT. WAIT 5 MINUTES.
MEASURE CAPACITOR VOLTAGES TO VERIFY THAT THEY ARE ZERO. DO NOT SHORT ACROSS
CAPACITORS WITH VOLTAGE PRESENT.
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When contacting Square D for troubleshooting assistance or requesting service, it is necessary to
have the information requested on the controller trouble sheet available. If the controller is to be
returned to Square D, a completed copy of the sheet must be inserted in the controlier before pack-
ing for shipment. Several copies of the controller trouble sheet are provided in Section 10.5.

10.1.4 EXCESSIVE MOTOR TEMPERATURE

51

Motor Overheating can result from the following items:
1. Motor incorrectly sized for load. Measure motor current and compare to nameplate rating.

2.5ince most motors are cooled by internai shaft-mounted fans, the motor rated current capacity
will decrease with speed due to decreased fan speed. If substantial motor torque is required at
low speed, motor overtemperature may occur. The motor manufacturer should be consuited to deter-
mine the correct motor selection for such applications.

3. Verify that voltage output is correct per 10.4.2,

NOTE: With the advent of modern insulation materials, many motors are capable of operating at
relatively high winding temperatures. Therefore, motors which seem hot-to-the-touch may be operating
well within their temperature limits. The motor nameplate should be consulted as to the class of
the motor’s insulation system. To properly determine a motor's temperature, the procedures described
in NEMA MG-1 may be followed.
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10.2.7 OVERTEMPERATURE (OT) LED (LED 5)

The overtemperature {OT) LED (LED 5} will illuminate whenever the normally closed switch, as shown
on the control elementary diagram (refer to the table of contents under Section 11 to determine
the drawing number) connected between terminals TB1-28 and TB1-22 through tie-point TB1-18 is
opened. In this event the following items should be checked:

1. Excessive ambient temperature per Section 3.1.4.
2. Gontroller cooling fan failure {location per Section 4).
3. Loose or defective electrical connection.

4. Check for tripped motor thermal switch if the motor is so equipped. Refer to Section 10.1.4,
excessive motor temperature.

5. Dirty heatsink assembly or blocked air flow. See Section 10.0.1.

10.31 UNDERVOLTAGE (UV) (LED 10)

The undervoltage LED is illuminated whenever the controller input line voltage falls below 87.5%
of rated line voltage {per Section 3.1.1). There is hysteresis in this circuitry so that voltage must
rise back to a level of 95% rated voltage before the undervoltage condition is removed. While in
a UV condition the precharge relay is de-energized and the drive is inhibited from running. In the
event of an undervoltage condition consider the following items:

1. Low AC input per specifications of Section 3.1.1.

2. Momentary AC line dip — controller will automatically reset and run if 2-wire control is used.
Three-wire control circuits will require that the start button be depressed.

3. Refer to 10.4.3 and perform a control power supply check.

10.4.2 VOLTAGE OUTPUT
Improper voltage output may cause Overload, Instantaneous Over Current, or insufficient torque.
Perform the following to verify that the voltage output is correct.

1. Perform the voltage balance procedure per 10.4.4. If no imbalance is found, continue to the next
step.

2. Remove all power. Read and observe caution notes concerning controller servicing.

3. With the motor leads disconnected from terminals T1, T2, and T3, adjust the input speed signal

until the voltage between TB1- 4(+) and TB16 (common) on the Main Control Board (refer to
Figure 8.1) is 1.25 VDC.

4. With the controller at this frequency, measure the voltage hetween TB1-26(+) and TB1-6 (com-
mon). Compare this measured voltage (V) to the voltage listed in Table 1 for the switch configura-
tion of the controller under examination. The measured voltage should be within +£10% of the
tabulated value.

5. If the conditions of (4) are not satisfied, confirm the integrity of the voltage feedback per 10.4.6.
6. If voltage feedback is functioning properly, replace the Main Control Board.
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TABLE 1
Main Control Board Dip Switch Settings®
Resistors@

Input Motor R170 V {+ 10%)

Voltage Voltage R180 sSwi SW3 SW6 SW7 SW8 @ TB1-26
200V 200V I X X 0 0 * .87v
230V 200V I X X o o * R:YaY
230V 230V I X O o] o] * 1.00V
460V 400V I O @] X X * 1.74V
460V - 460V I O 0 X 0 * 2.00V
200V 200V R X X O 0 * A4V
230V 230V R X o O 0 * 50V
460V 400V R o] ) X X * YA
460V 460V R o] O X O P 1.00V

10.4.4

53

X-Closed Switch (On}

O-Open Switch (Off)

* -Either position is acceptable
D Refer to Section 6, controller adjustments for additional information on the proper setting of
the dip switches.
@1 = Installed, R = Removed, refer to Figure 81 Snip-out Resistors

CONTROLLER OUTPUT VOLTAGE MEASUREMENT

Controller output voltage can indicate a potential gating problem. The following procedure illustrates
this concept:

1. Remove all power. Read and observe caution notes concerning controller servicing.

2. With all power removed, remove motor leads from terminais T1, T2, and T3 so that controller out-
put is open circuited. Read and observe caution notes concerning controller servicing.

3. Start the controller and adjust the output frequency to 60 HZ by varying input speed signal until
the DC voltage between TB1-4(+) and TB1-6 (common)} is 2.5VDC (see Section 8.1 for location
of TB1). Note: if the controller is capable of hand or automatic operation, the hand mode should
be used and speed should be varied with the manual speed potentiometer.

4. Measure the line to line output voltages from T1 to T2, T2 to T3, and T1 to T3 (see Section 4.0
for location). These voltages should be within 5% of each other. The actual voltage reading is
not important. Because of the complex output waveform, different voltmeters may read different
values. The major concern is that all three readings indicate balanced voltages. If not, this
indicates a problem in a gating channel. The output which is common to the two lowest line-to-
line readings is driven by the two suspect gating channels. As an example, suppose V(T1—T2)
= 400V, V(T2—T3) = 500V, and V(T1—T3) = 400. Since T1 is common to V(T1—T2)) and V(T1—T3),
the two lowest readings, there is a problem in the gating circuitry or GTOs that drive that terminal.
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10.4.5

10.4.6

To correct the problem, the following items should be replaced sequentially. Read and observe
caution notes concerning controller servicing.

1. The pair of gate drivers associated with that output terminal (illustrated in Section 4).
2. Ribbon cable between the Main Control Board and Power Interface Board.
3. Main Control Board

4. Power Interface Board — be certain to use two known good Gate Drivers in the positions which
drive the suspect terminal.

If Steps 1 - 4 above do not correct the problem, contact the factory.

SHORTED INVERTER GATE TURN-OFF THYRISTOR (GTOQ)

Remove all power from the controller. Read and observe caution notes concerning controller ser-
vicing. Disconnect the motor leads at terminals T1, T2 and T3. With an ohmmeter on the RX10 scale
perform the measurements in Table 2. If a low resistance measurement is encountered where a
high resistance measurement is expected, a shorted GTO is indicated. The terms high and low
resistance are relative and comparison with the other measurements should clarify a questionable
reading. Note: A shorted GTO could be the result of some other problem. Failure to determine the
cause may result in failure of the replacement GTO. Contact your local Square D representative
if a shorted GTO is suspected.

TABLE 2
Ohmmeter* | Ohmmeter™®
+ Lead — Lead Measurement (Resistance)
+ Bus 71 High
+ Bus T2 High
+ Bus T3 High
T + Bus Low
T2 + Bus Low
T3 + Bus Low
— Bus T Low
— Bus T2 Low
— Bus T3 Low
T — Bus High
T2 — Bus High
T3 — Bus High

*Refer to Section 4, controller photos to determine the
location of terminals.

VOLTAGE FEEDBACK

This procedure verifies the integrity of the controller output voltage sense resistors, both DC bus
voltage and motor terminal voltages and the ribbon cable which conveys voltage feedback infor-
mation from the Power Interface Board to the Main Contro! Board. Defective voltage feedback usual-
ly results in Instantaneous Over Current (LED 9) or Shooct Through trips (LED 6).

1. Remove all power. Read and observe caution notes concerning controller servicing.

2. With all power removed, disconnect the motor leads from terminals T1, T2 and T3. Refer to Sec-
tion 4 for the location of T1, T2 and T3.

3. Remove the ribbon cable between the Main Control Board and the Power Interface Board.

. Place one lead of an ochmmeter on test point TP3 of the Power Interface Board (PIB) and the
other lead on terminal T1 {refer to Section 4 to determine the location). The meter should read
3 megohms. i not, replace the Power Interface Board.

. Repeat Siep 4 for test point TP4 and terminal T2.
. Repeat Step 4 for test point TP5 and terminal T3.
. Repeat Step 4 for test point TP1 and + bus terminal.
. Repeat Step 4 for test point TP2 and — bus terminal.

. Place the meter on the RXi scale and check the continuity of the ribbon cable, £ach conductor
should read two ohms or less. If any are of a higher value, replace the ribbon cable.

~
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10.4.7

BUS CAPACITOR

An open bus capacitor may result in overvoltage (OV) or shoot through (ST). A shorted bus capacitor
will result in blown incoming line fuses. Capacitors which initially fail shorted, blowing the input
line fuses, will generally open-circuit after the internal protective mechanism operates to clear the
capacitor's internal short circuit. This condition can be visually detected by examining the top of
the capacitor. The top of the capacitor will be bulged cutward creating a dome shape. This failed
capacitor and any blown input line fuses should be replaced and the possible loss of input lines
to the controller should be investigated. |f a failed capacitor is suspected, but is not visually detec-
table, a general indication of capacitor condition can be obtained with an analog ohmmeter. Remove
power from the controller. Read and observe caution notes concerning controller servicing. With
the meter scaling at RX1000 connect the meter leads across the capacitor terminals. A shorted
capacitor will indicate low resistance, an open capacitor will indicate infinity, and a good capacitor
will deflect momentarily and then return to the infinity position.

10.5 TROUBLESHOOTING DATA

PLACE THE TROUBLE SHEET WITH THE AUTHORIZED RETURN PAPER RECEIVED FROM YOUR

LOCAL SQUARE D REPRESENTATIVE. _

The purpose of the “Trouble Sheet” is to obtain as much pertinent information about the controller

as possible. By fully filting out the following form the time to repair the controller and the cost

of troubleshooting the controller are reduced. The following is an explanation of the type of infor-
mation needed cn this form.

USER NAME AND ADDRESS: Where the controller is installed _

PERSON TO CONTACT: Someone at the user who is familiar with the problem and application. Con-

tact for additional information may be required.

CONTROLLER DATA: Completely fill in the sample nameplate given on the bottom of the form,

MOTOR DATA: Fill in the requested infermation. If you have multiple motors give the information

for all the motors controlled by the AFC.

APPLICATION DATA:

* Ambient temperature

* Type of load being controlled (i.e. conveyor, mixer, pump, fan, etc)

» Basic power flow from supply to motor. Indicate if any contactors or circuit breakers are installed
before the motor, or between the controlier and motor. 1s there any line bypass or across-the-line
start capabilities?

* |s this a multiple motor scheme? Are the motors started all at the same time or sequenced?

* Type of speed control _

Hand pot, analog input signal (4-20 ma or 010V dc).

* |f remote control wiring is installed detail the functions (start-stop, Hand-Off-Auto, etc.) and the
terminals to which your wiring is connected.

PROBLEM INFORMATION:

Description of Symptoms:

* Does fault occur
* When only power is on the controller
» When start button is pushed
* When changing speeds
* When running at constant speed
* When stopping
* When motor load changes

+ Does problem have a pattern (i.e. does problems occur at same time during day?) or is the
problem random?

» Signs of visual damage (bulging capacitor cans, blown fuses, discoloration on boards)

55
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CONTROLLER TROUBLE SHEET
DETAIL TROUBLESHOOTING STEPS TAKEN
In the service bulletins there are a number of troubleshooting steps to be taken. List the steps taken and
the results of those steps. If you have done any troubleshooting on your system detail those steps and
resulis also.

USER NAME

ADDRESS

CITY, STATE, ZIP
PERSON TO CONTACT

PHONE
PURCHASER (DISTRIBUTOR) PO. # (IF AVAILABLE)
CONTROLLER DATA: (FILL IN NAMEPLATE INFORMATION)
1000 CONTROLLER NAMEPLATE 2000 CONTROLLER NAMEPLATE
OMEGAPAK MOTOR CONTROLLER
ADJUSTABLE FREQUENCY CONTROLLER- CLASS 8804
CWSSEEITYPE @ [SER | Bus RATING  |BUS BAR BRACED FOR
[Hom1z]] | | amp RHs
|VERT.|| |sm. AVAILABLE

INPUT I max ||

MAX. WITHSTAND SYM. AMPS RMS

MAX. AMPS 3PH 1PH

D 3113%-262-00

SOUAREY)

OVERLOAD CAP. % FOR 1 MIN
QUTPUT

MAX. AMPS

G QUARET)

51140-291-01
MOTOR DATA:
HP VOLTAGE FULL LOAD CURRENT.
SERVICE FACTOR NEMA DESIGN SPEED

APPLICATION DATA:
APPLICATION (DESCRIBE)

SPEED RANGE: MAX. SPEED MIN. SPEED DUTY CYCLE
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CONTROLLER TROUBLE SHEET (continued)

PROBLEM INFORMATION:

LED'S THAT ARE ILLUMINATED (MARK ON DRAWING)

NO. OF GATE DRIVER LED'S ON
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LENGTH OF TIME CONTROLLER HAS OPERATED PROPERLY:

DESCRIPTION OF SYMPTOMS

MONTHS, OR PROBLEM OCCURRED AT START-UP

DETAIL TROUBLESHOOQTING STEPS TAKEN
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DETAIL TROUBLESHOOTING STEPS TAKEN

Section 10.0

In the service bulletins there are a number of troublesheooting steps to be taken. List the steps taken and
the results of those steps. If you have done any troubleshooting on your system detail those steps and

results also.

USER NAME

ADDRESS

CITY, STATE, ZIP

PERSON TO CONTACT

PHONE

PURCHASER (DISTRIBUTOR)

PO. # (IF AVAILABLE)

CONTROLLER DATA: (FILL IN NAMEPLATE INFORMATION)

1000 CONTROLLER NAMEPLATE

OMEGAPAK
ADJUSTABLE FREQUENCY CONTROLLER

INPUT

vorvs f _§ | |

MAX. WITHSTAND SYM. AMPS RMS
MAX. AMPS 3PH

OVERLOAD CAP. % FOR 1 MIN
OUTPUT

2000 CONTROLLER NAMEPLATE

MOTOR CONTROLLER
CLASS 8804

BUS RATING BUS BAR BRACED FOR

[por1z]|

1 |amp Rms

[verT.]]

|SYH. AVAILABLE

max ||

D 3113%-262-00

MAX. AMPS

G QUARET)

51140-291-01
MOTOR DATA:
HP VOLTAGE FULL LOAD CURRENT.
SERVICE FACTOR NEMA DESIGN SPEED
APPLICATION DATA:
APPLICATION (DESCRIBE)
SPEED RANGE: MAX. SPEED MIN. SPEED DUTY CYCLE
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CONTROLLER TROUBLE SHEET (continued)

PROBLEM INFORMATION:

LED'S THAT ARE ILLUMINATED (MARK ON DRAWING)

NO. OF GATE DRIVER LED'S ON
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LENGTH OF TIME CONTROLLER HAS OPERATED PROPERLY:

DESCRIPTION OF SYMPTOMS

MONTHS, OR PROBLEM OCCURRED AT START-UP

DETAIL TROUBLESHOOTING STEPS TAKEN
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CONTROLLER TROUBLE SHEET
DETAIL TROUBLESHOOTING STEPS TAKEN
In the service bulletins there are a number of troubleshooting steps to be taken. List the steps taken and
the results of those steps. If you have done any troubleshooting on your system detail those steps and
results also.

USER NAME

ADDRESS

CITY, STATE, ZIP

PERSON TO CONTACT.

PHONE
PURCHASER {DISTRIBUTOR) PO. # (IF AVAILABLE)
CONTROLLER DATA: (FILL IN NAMEPLATE INFORMATION)
1000 CONTROLLER NAMEPLATE 2000 CONTROLLER NAMEPLATE
OMEGAPAK - D MOTOR CONTROLLER
ADJUSTABLE FREQUENCY CONTROLLER CLASS 88604
[ror1z]| 1 | amp RMs
[verT.]| |sym. avaiLaBLE

[ mox ||

GOUARET)

D 91139-262-1)

51140-291-01

MOTOR DATA:
HP VOLTAGE FULL LOAD CURRENT
SERVICE FACTOR NEMA DESIGN SPEED

APPLICATION DATA:

APPLICATION (DESCRIBE)

SPEED RANGE: MAX. SPEED MIN. SPEED DUTY CYCLE
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CONTROLLER TROUBLE SHEET (continued)

PROBLEM INFORMATION:

LED'S THAT ARE ILLUMINATED (MARK ON DRAWING)

NO. OF GATE DRIVER LED'S ON

52011-395-80 Iz”ﬂ
B
81 B0
T 1
72 2
73 H
Ta 4
75 =
TB2 7% &
11 T’ T
I 78 v
+13 T L]
-13) s 9
-iR) 8l 10
o) .2 "
= o a3 2
*IG Pt F3 a“ 13
e m..ushEl H o "
Q Bl IO
L 15
87 15
ﬂ wer a9 "
)
% e | B |s
Q FIERN] ADUST o JH- 0
Q -l < JH-9 91 1]
ol W-9 3 ol B8 19
ol ui-8 el B3 20
ol un-7 sl a|| B-s
«[|o]| Jr-& c|| B-s 21
of Ji-5 ol 5-1 o 22
o Ji-1 ol B-3 22
ol 3-3 || B-2
ol ai-2 al] -1 22
o wi-i o 105 23
H 108 23
* or 23
B
T8¢ O
L OLT 2
3 I
3 ]
- S (o] o) 2
o [ [~ ]~ [~ |-} 2
5
WL 0D DEC ACC 8
Ceom oap orir % B L6 w s Fd
QOO000HO0006 3
§ 29
w0 Om 0 ket
NOT FLT 2 32
34
—_e s
Q T8O
e |0 =
36
- 37
3 “ 58
H 39
40
a1
42
" 43
> 43
@ Al e
44
] @ it
Fur - PH
— = LI
-
o i o]
I -

LENGTH OF TIME CONTROLLER HAS OPERATED PROPERLY:

DESCRIPTION OF SYMPTOMS

MONTHS, OR PROBLEM OCCURRED AT START-UP

DETAIL TROUBLESHOOTING STEPS TAKEN

61

GQUARE])



| "o roud A8 NOI LI 80530 NOISIASH 3Lv0 .>uM_
4 | et
131Hs| Em._.m<= 9" L-y0RY 43 _
_ — "¥3S
VIS ToN IR "NOILVI07 404 SINIINOD 40 376¥L 0°0F 338 * ®
. ANeSdwod (O 35enas
e p 0l ¥3d MITHD ATddNS
— — IO T0HINOD WHOINId
ATTYNNYN 3ONVHD LON OQ
“TYNIDIHO NIL8AS AVD
& 'QUv0a TONLNDD NIVW 3HL 30v1d3d ¢ ON
290l ¥3d
MITHO F9YLI0A LNdLNO WAD483d "D
1INJ4ID 18VIS ALVILINI @
‘HIMOd ATddYIY v
¥ 11034400 SI ONINIM 4T g .
‘AYYSSIIIN J1 LoFW0D D N
“AT103H00 G3¥IM HOIOW AJI¥3A '8 axTea
“S3LON NOILN¥D
TW 3niEsEp ONY OVIH
I "3ATLYINISINGIY O IYVNDS WI0T LINSNOD ‘2 43M0d TV 3A0WIR TV e
‘OIS0 ST HDLOVINDD NOILYIOSI IHL ANV
*$3IIAI_L0TId NO SLOVINGD AJI¥3A '3 NOTLTS0d 24¥ 3HL NI SI HJLIMS
*ATLOIHI0D dINIM STIIIAIA 107Id AJINIA '8 ¥0193735 3NI1-440-DJy 3HL LVHL AJIH3A
g35n S3I0TAIA L01Id ONIHIADD Q35N 3d¥ SHOLOVINGD SSYdAB TYNOILHO 31 I
ONIMYED 3L¥207 ANV SONIMvad
9 HITIOHINGD "7 NOILI3S OL 8334 v |
ON
£ . YW 3HL F9¥7 _
QYOS TTOHLNOD NIVW HE 30¥71d3d ¥ QA¥0E TIOJLNDD NIVW 3HL 3¥1d3y 2
“2r-19L ANY [v- 184 NIIMLIE dITIVLSNI H3dWnr g mzmammwmmwuuwwnmum<mm4ﬁmwmm» v
N . ‘eg-1GL ONY 22-
A4TH3A ‘038N ST d0IIYINGD NOILYI0SI ON 41 °¢ L8 8L ONY e~ 18l NI I TSN o
g *(3ZI94INT SI (03N 41)
HOLOVINGD NOILVIOSI Lvel Ad41d3A 2 ATl z<mu<ﬂmm.mwM_oanmuwMHomwmmwwm
— *3AILI3430 10N 3dv S1IVINOD HJ0d 1vHL AJIY¥3A "1 N A3TWLISNI SI d3dWnr 1vHL A4THIA ¥
:Q3ISN LON
34v SHDLIVINOD SSYdA2 TWNOI1dD 41 |
e ‘O4Y08 TOYMINGD
g . L ¢ Q3LYNIWNTIL 437 LIV
= NIVW 3I¥1d3y "2 dn-a3sard dN-03401d OL INIONDJSIHNDD £ 01
T || 3AIL23530 LON LJVINOD S3A A¥73d NNY Y3 ONVIRWO2 4D +2°01 NOILI3S 0L 43434
AVI3Y LYHL AJIH3A ) AATHD NNY
muv 1HY1S
d 0 N W 1 H r I H 9 4 3 u] 2 g Y




c'1'0l

40
| 98-Sl
L3IHS Em-_.mqi N o] TR0 | g A

2101 |owloo|m

JON'IMOMd

A8 NOT1JTE3S30 NOISIASY

3Lv0

=

il

9'L-7088

"43

- C O - F 3dAL S5¥ 1Y

EICEEREREL AN R A

ANBdWwod O 35unnts

"ATTYANVA SONVHO LON 040

“TYNIDIEO NIL8AS AVD

31v&8340 1ON TIM
=10 0L ¥4343

"NOILVYID™T 804 SAN3ILNOD 40 318vL G 0Ol

J3s *

"3ATLVINISY3d3y d 38VNOS W01 LINSNOD L

"ALINIAYAY)D
YITI0YLNOJ/H0L0W IHL 0333x3 10N S300

034IN03Y 3N040L INILYYIS FHL LVHL AJIy3A °9

‘31vi0d 01 3344

ATIVIINYHO3W ST aQv0T 3JHL LYHL AJIE3A 'S
#2701 Y34 MI3HI FIYL0A LNdLIND WHO4Y3d "%
‘e 'P'01 ¥3d ONILYO d3d0¥d 404 MIIHD "¢

"0°'9 NDILJ3S d3d
*AT71034803 d31snray SI H3LIWOILNIL0d

(1S0049-3) 1S008 JO¥LTI0A 3HL LVHL AJId3A °

*3SIMNIOND ATINd ST H3ILIWOILNIL0L

(T3W) LTWIT IN3FHYND HOLOW AJIY3A "I

ONIONOJSIHHOD *£°0F HO §JA
NOI1J3S Ol Y343y

*Z' 01

“037 1Nv4 0L

S3A

4
O31¥NIWNII

a37 17nv4 037 31gvn2

148vl1s

<
Q3LYNIWNTIT




£°1°0l

% 10| oo | oo | wo
s HILSVIN

JON"IOM4

Ad

NOIL1JIHIS3D NOISIAZM

3L¥Q

G

9" L-v088

hEE]

.>g¢
I

i-E ) Lok 3dAl 55¢ )

ATMOTS 001 S3Lvd31Zagy JUIL

ANBdwo3d O 3aunas

"ATTIVANVA JONVHD LON 0Q
“IYNIDIEO NIL8AS AVD

"NOI1YI07 404 SINJLINOD 40 378¥L 0701

*NOI LYNISGWDD
HITDYINDD/H80L0WN SIHL d04
WNWIXYW SI 3Jlvad NOILYY3IT3II¥

"OY0T AAYIH ¥ D4

0L 3WI1l 7320¥ 3JHL 9GNION3LX3
ATIVITLYWOLNY ST LIWIT iN3HN¥N3D

3LYSNIdWO]

‘#Z°r°0

3GY1T0A INALND WH0d&3c

{ 834 AJ3HO

338 *

"Hd3ILIW0ILINILOd TI0TY @04 09 NOILI3S Ol
43434 T3WIL T3J0Y 40 ONILL3IS LI3IYYCINI

{15008-3)

(M) LIKWID

‘079 NQILD3S d3d

J31SNrgy A143d04d ST ¥313W0TINIL0C
15008 -33YLT0A AJIY3A °C

“3SIMI0TI AN S ¥3LIWOILN3LO

LNIHAND HOL0W AJIH3A |




2 . . ZON'road Ad NOTLJTHIS3) NOISIAZY 31¥0 ['A3d
i | 0l el
]I LSYIN ‘o ' G -¥088 “43
— "d38T  WiDd 3dAL SSY 1D .
NOILYI01 d04 SIN3INQD 40 3719vi 0°0) 335 *
SILYNIANTIT 037 15 Hit AHV
'04Y0d 30V 44IINI
2 ANHdWod O 3aBnas HIM0d FHL FI¥ 143"
"0¥v0d TDHLNOD
ATIVNNVA I9NVHD LON og|| NTYW 31 39v1d3y {0a¥08 104102 NTWH
IVYNIDIHO W3L1SA8 AVD "SWHC 2 $0330X3 3evD NOBAIE LINNOISID
ONIOY3H ANV 41
I 30v1434 "s0Mv0E
JOVAHIINT ¥IMOd
GNY 08INOD
NIVW JHL NI3Mi3g S3A oM
379v2 NOESIN 4D -
ALINNILNOD XI3HI" | JAILYINISIHAIY 0 IHVNCS T¥I0T LINSNOD " ¥
¥ "l 7701 Y34 SHOLIOVAYD SNE 20 %#I3HD  *SILON s
NOTLNY¥D 7% 3A43S80 ONY av3d H3M0d T 3AON3d "¢ Lav1s
"HOLOW 0L ONIMIM 4O HOLOW NI LHGHS #03 23HI *2 MO A 1LY O]
"OMY0d TOHINDD NIVW ; ) JLYNIANTFIL LS
IHL Fv43M *G'P 01 434 019 QILHOHS 04 MIFHI I 5300
=
N i
| d31$ NI Q3LYINDWD X 40 3NTYA 3HL OL 3NT¥A SIHL 34¥dW0D LN ey
¥V ONILY3HHIA0 40 SNOIS ON ANV LHOTIL
g THIVE WNIWMAL G- 3HL NO SNIJ d3HLOD ANY LSNIVOY Jav SNOILDANNGD 13V IVHL A4Id3A 05V
I3IAZ0 ONINNSYIW 40 SAVIT 1S3L LHOHS 10N 00 *NOILNYI *IAILITA30 LON 34V SHOLSISAH IDUVYHIIHI
“NDILYJD7 MI¥r dG4 |8 RNSI3 0L 4333y "Qdvod JHL ONY N3dD 10N ST HIIIMS wWd3HiL
IGULNGD NIVW 3HL -0 X¥IVr 1YNIWHIL GF 3HL NG (+) O1-GP JHL LVHL A3Id3A S3ILON NOTLIAYI W
aNY [NOWWDJ)9-Gr SNId N33ML3IE 3IVLI0A Id 3HL 3HNSYIW JAN3ISE0 ONY QV3IH ' G3IMOd TW JAORSE (2
eI "NMOTE LON 3dY $3504 43M0d '3
L 931 “INISIAd 38V S3SYHd 33FHL TV 4 s34
I 1339403 SI 39V1I0A ANIT ONIWOONI ¥
2 4315 NI 38N 804 X 40 3nvA 3HL GHoo3d FLYHL AJTH3A °
052
X & ———— ADOZ
g ¥ 3IVA
¥ 3NTWA. G3T3avT 39 TTIM
| 062 ON SIHL “039ASYaIW 3NIVA THL d¥003d
X = ———— AOER
¥ WA 20A 11£-0L2 I¥A 002
y 00g J0A 8SE£-008 JVA OS2
- = — AOST - P
) J0A S1£-009 avA 09F
mu WY INTIVAL 1935409 - 0L +TA (W3LSASTA zowwwmmoo
n VIWaod  TRISASIA SIA (308 - 0L 5n8 412 '38 0NOHS (SN - 0L SNE+1A N
- Sy INWYDS 318YIINddY 3HL OINI INTvA LvHL : )
LNLILSONS °.¥ ANTWA.QITIFV] STYNIWAFL 23M0d - ¢MJJDwHumwzqwhszMwmm mw
WONM3 39v170A ¥04 3NTYA G3dNSYaW IHL SNISN ey SR T
T d3Is5 YIMOd WOHS FOVITI0A FENSYIN 1uv.1S
d D N W a M r I H 9 4 3 a g Y




2 . “ON'T08d ] NOI 1153530 NDISIASH 3Lv0 [ A38]
o |20l n...&_.eo_;un WA
n.mi Em._.m<: o] @ v .:qumm__ 3 L-108BE )
I T y3s (-3 F) AL 5SSV
*NOILVYI0T 404 SIN3INOJ 40 37avl 0°C1 J3S *
S31YNIWNIII Q37 LS Ui
. ANBdwod 0 3uenos
"ATTIVANYVN 3ONVHD LON 00
“TYNIDIHO NILSAS AVD
b
v *SALLYLNIS3Ud3Y O JHYNDS W07 LINSNOD‘ 01
*337I04INDT 0L ALIWIXOHd 350713 NI {"213
“SOIONZI0S ‘SIIDD AY13Y 'ST1I0D IAvam)
(S)O¥01 IATLINANI O3SSIHAANSNN “&
*¢'2°2 NOILJIS GL 83434 'HOLIVINOD
s LNdINO 30 NOILV¥H3d0 H3J0HdWI '8
“p°2 NOILJ3S 0L ¥343y
(IONNO¥Y ATGII0S 10N M3TIOHINOD ‘£
"NOILDINNDD TYNYILX3
5 NO NOILYNIWMAL O73IKS H3dDHAWI *9
ol B QG RIS
. ] LYNIWAZL ATH00d 80 3ATLI3A
u>Hh<h2mmmmawm Q@ 3¥YNOS V07 LINSNOI °§ “JSYHd 40 SSO1 '
zuH:mmmmmwm<uwummmHmwam vy *L'7701 ¥3d MIFHD "HOLIOVDYD SNG 20 N3O '€
ONY YOS 3OV SHENT HaMOd JHL Ce1TptOF 0L ¥343d 'SWITE0Nd ONILYO ‘2
L 31438 ‘QIAT0S LON WIIE0dd 4T 2 "I TI04LNOD LUVISIH ONY
‘QYv0g ¥3AINA 3LVO 3HL IOV1d3H | 13534 *0L9 40 ONINIISIW Q3INONI 3SION °
g ON
- Q¥Y0S T0HINDI “3INIT ONIWDINI NO 3SvHd 40 SSOT ¥03 MJI3HD "2 i30S WO
P NIVW 3HL 30vd3d "eL" %0} ¥3d ¥O0LIIVdYD SNE 20 N3JO 304 HIFHD '
n
d 8] N W 1 A H 9 4 3 a 2 g




S3LYNIWA 1L 031 J01 3%

ANBdWod O 358nas

©15009-3 LJ38¥0ONI "L

"NMOTG LON 3d¥ S3SNd
3NTTT AJIY¥3A  “$3L0ON NOTLOVI TV 3AY3SHE0_ONY

‘0’9 NQILJ3S 0L 43434

| . . JON 04 A8 NOILdIHIS30 NOISIAZY 3LYQ ['A3d
% o' e ﬁv_ new | oo | we o
s HILSYIN g S L-70RS| -4
e HED AdAL SSY 10
"NOILYIDT] 804 SIN3LINOJ 40 318ve O'01 33$ * @

< Qv3y -F3M04 TV JAOW3d *3LON "3snd ON
LNGNT NMOTE ¥0 3S¥Hd LNdNI 40 5507 9
ATTVANVA 3ONVHO LON 0Q "#9° 70l H3d ¥IvEQ3F4 FOVIIOA A4I¥3A "G ;
TVNIDIHO WILSAS aVO "eZ°¥ 0l ¥3d F9VLIOA LNHLNO ASIHIA ¥ éﬁﬁmw._.nuuu.
I ‘)1 770! ¥3d ONILYY ASIN3A £ S3A
"Q3LJ3ANNDD ATH3d0Yd
IV SHIWHDSSNVHL INIHHND FHL LWHL AJId3A ‘2
'Qv07 3HL 40
. SINIWIYIADIY INILYVLS 3HL 03 QIZISHIAND I8 AVW
YOLOW/H3TI0HLNDD 3HL  "NOTLVITIIddY 3HL M¥O3HD ° |
=}
ON
g
“3IAILVINISINGIY 0 JWVNOS ¥I0T LINSNDD *9
- SHINHDISNYAL
*SOYDT 39UV ONILYVLS INIT 40 )
SHOLTAY A S om0y SNEtaLTRE Aa IN3HIND 40 NOILJINNDD ¥3dDdd AJId3A “v o
. Q35N¥D INIT 3HL WD SINIISNvAL * -3AT103430 10N TN
SO0 F4L NO 18- 1aL Chy 02181 Na3KLag SI NDLOW 3HL L¥HL AJINTA & 3 4 TLVIGIT
W ¥ -
HOLSIS3Y ONNOYY IALLI3I30 “MDLOW 3HL OL SNIHIM AJIH3A 2 S
“¥ITIOULNOZ FHL OL ALTWIXOdd ‘09 NOTL93S OL
35070 NI (°23:3 'SOIONZI0S ‘31100 AY13Y . 7 .
o ‘S7100 3AvaE) SO¥01 JAILONANI 03553ddanshn “€ 43434 '1S00E-3 LJ3YOONT |
“SHOLIYLINDD LNdLNO 30 NOTLVYOT Tddv
- ¥3d0Md FHL ¥03 £°Z'Z NOILJ3S 0L 5343y
"0LOW ONY ¥3110%LINOD
3HL NJIMLIG QI TIVISNI SI HOLAVINGD AT 2
‘913 'SIHILATD 40
5 STRE SR
H ' * I
. QYOS “I0HLNOD
13534 NOLLIONOD
n NIVW 3HL 331438 W oL
n
LHYLS
d 8] N W 1 M H 9 4 3 a 2 g Y




s HILSYIN

£°2°0l |ueloe

g 9 /-v0R8| im

JONTPOd -] NOILJI¥IS3D NOISIAZM 3L¥Q .>w&n—

S3ILVYNIWNTII 037 AQ TUIL

ANBdwod U 3dunbs

(¥

*IATLYINISIEd3Y O 34YN0S W30 1INSNOD -
TelTTT01 Y3 ONTLIYI MI3HD

el YT01 ¥3d SHOLIAVAYS SNE JAILIIA30 804 AJFHI ¢

*OL3 "ONIHILIMS
HJOLIJVdYD d0LIvV3 43M0Od A9 C03ISMvD SINIISNYHL 3SVLIT0A INIT ¢

[Te]

c
ONY 02- 191 N3INLIE HOLS TSI ONIOHD IAT 39430 0 ONGSSTH -2
ATIVANYR 3ONVHS 10N 00 “437°081NDD D1 ALIWIXOdd 35070 zH Twm_ mmowo“%nﬂm oN
TVNIDIHO NILEAS QYO *STI00 A3 *STI0J Bivad) SAvOT ZAILINONT Q3STIAANSNR * |
£
4010
"SHOLIVLANGD LNGIND 40 NOILV3Iddy ONY J37T4INGD
H43d08d JHL 804 £°2°2 NOILJ3IS OL 4343y S3A
” "NOI1VI0T 804 SINILNOD 40 31G9vl 0°01 335 *
G
:
"9 NOI123S Ol 43434 WL 1LY NI
g NOLLY43 13030 JHL ISYIONI -t 3k ATl o)
\J [X]
I3 .
"IWIL 7339V ISYIWINI ‘T _
*1°7°01 ¥3d ONILYS %O3HD ' | 537 e T
Al 530
g
“1'¢ NOILO3S ¥3d S3INvHII0L
— NIHIIA 31¥Id3WYN ¥37104LNOI
434 39YLI0A LNINI Aldens
N
o . : ¢ ¢
< Qev09 T0MINGD NIVW 341 301434 2 Szt 1353y
o “39v170A_INNI INIONDISIHNOD FHL 804 9 NOILDIS ¥3d L3S 55N 3evL10A NOLLIENOI
WL ATH3d0dd 3dY S3HILTMS JI0 QYv0d TOHLNOD NIVIW JHL LYHL A4Td32A © |
1av1S
W 1 bl r I H 9 4 3 a g




1 — e “ON" T84 A8 NOTLJ1#3530 NOISIASH ILV0 | Aad
a0 v'c 0l new | oo | wo Wagy|
]I LSYIN e 9L £-v0BE| 4w |
] [} nX] 3dal SEYN

SILYNIWNTII 037 39 3LI

ANBdwod O 33unfbs
CAATIVINISIHAIE O 3gvn0sS WI0T1 LINSNOD 6

—— — "Y30334 YOLOW FHL NO U3 TIVESNI
*ATTYANVA 3ONVHD LON 0Q {SHOLSIYHY ONILHOI}} SHOSSIHdINS LNIISNvL ' v

“TYNIDIHO NIL8AS AVD "SINIISNVHL JOVLTI0A 3NIT "¢

[ =

v'c 0l

"1Z-18L ONY Oc-19F STIWNIWY3L 0uv0sd TT04LNGD
NIVW N33MLJE H04SIS3d ONNOYY 3AILI3430 80 INESSIW "¢

"H3TICHINDD OL ALIWIXOHd 350713 NI (*313 'SAQIONITOS
'STI0D AVTAY 'STI0ND IMvaB) SAVOT IAILINGNI Q3SSIYJNSNMN |

ON

L
(3dd015
9ONI3Y SI
HITIOHLNOD _ITIHM
ALYNIWNTIY
Q31 49

g

"NOLLYJIL 1ddY H3T104INOD FHL HLTIM Q31Y¥YIJI0SSY SAIONITIOS S3A
ONY'STI03 AVI3d ‘SII0J IAvH8 Q3SSIUddNSNN H04 MIIHD

"S310N NOLLNYY 3A43840
ONY QV3¥  "d3M0d 1V JADW3IY  "H0L0W 3HL WOY¥J O3LI3INNODISI]
38 LSNW 437T0MINDD 3HL '0343093W 38 DL SI ¥O10W 4I

310N "3AIL03430 LON SI HOL0W 3HL 1¥HL AJIY3A "€

"YOL10W 3HL 04 ONIHIM AJI4H3A !

Jy¥08 T0YINOD NIVW JHL 3I¥T1d3d




NOT1d143530 NOISIASH TN "]

Lh. 5'Z0| e | 00 | o .ELMM. ]
nhxu H3L1SVWN ...Mmm.m_ 9°L-¥08R =] _

3dAL 55v1)

S3IYNIWNTII G371 Ang U

ANBdwod O 358nfs

"NOTLVI0T ¥04 SIN3LNQD 40 37avl 070!

335 %

c
ATTYANYA 3ONVHD LON 04
“TYNIDIHO NIALSAS GVD
e
“IATIVINISINGIN O JAYADS IO 1INSNDD "2
"QYYOE TOUINDD NIVW 3HL 32v1d3d 9
‘#1°P 0l ¥3d ONILYD MI3HD G
¥ [NMOTE LON_3u¥ S3SNA INIT A4I¥3A  “S3LON NOILNYD 1V 3AHISE0 ONY gy
TR0 TV IAOWIT  f3ALON  3SN4 LNINI NMOTE ZD 3S¥Hd LNdNT 40 SSO7 °¥
w0701 ¥3d SUDLIOVAVD SNG 3ATLD3430 H04 ¥IFHI ¢
QY08 OHINOZ NIVW JH1 ND 12-19L
aNv 02-191 NIIMLIG HOLSISIY ONNONY FALLD343Q 40 INISSIW ‘2
o] *HITIOUINDI OL ALIWIXOHd 3S010 NI (°213 'SQIONI10S ON
*STI02 AVI3d "S1I02 3xvdd) SOv0T JATLINGNT O3SSI¥ddnSNN * |
‘SH0LAYINDD LNALND 40 NDILY3IIddv
9 43d0dd JHL ¥04 £°2°¢ NOILD3S 0L ¥343%
‘AWIL T3JIY ISYIUINI ‘£
L ‘w7 0) 43d INILVY M23HD 2
‘NMQIE LON 3Hv_S3SN4 INIT A4I83A  SILON NOILNYD v 3JAHISE0 ONV Q¥3d QAT LV LAY
TEIM04 TV JADW3d  3LON  "35Nd ININI NMOTS &0 3S¥Hd 1NdNI 40 SSO7 " | TN SIVNINITI 91
AN $30q
g
"1'€ NDOILJ3S ¥3d SIINVYIIOL
— NIMLIM 31Y¥7d3WYN 3311041NDD
Y3d 39v1I0A INdNI ATlddns s34
_ "QHY0D JOMINOD NIVW 3HL 32¥1d3d ¢
< "IIVLI0A LNGINI ONIONOJS3¥Y0I 3HL 804 9 NOILS3S #¥3d 13s
. A183d08d 38V SIHILIMS dIQ OdvOS 104LNOD NIVW 3IHL LvH. AJIdIA ‘2 ~ ¢ Fumum
n ‘ "NMOTS LON 3V S3SN4 SRR NOT110NOD
o INITT AdJId3A_ "S3LON NOILAVD Tlv 3AY3ISEI0 ONY Qv3y S3A A v
“HIM0d TT¥ 3JAOWIT  F3LON ©3SN3 LNGNI NMOTa 379ISS0d | 1
LY1S
d 0 N W 1 A r I H 9 | 3 a g




| . . oM TONd A8 NOTLJIHISI) NOISIASY 3LYQ |"A3d)
® g'c "0l : Wy
L31HS Em._.ﬂ<= v o] T v “satl ALVD g L-¥088 43
| T y3s WHOS Jdhl SSY 10|
*NOIV.LO07 H04 SIN3ILNQD 40 37189vl 0701 J3S *
SILYNIANTII 037 Qg 3ni
. ANBdwod (0 3a5nos
I N *IAILYINISING3Y O 39vNDS W0 LNSNOD 9
ATTYANYA 3ONVHD LON 0Q ‘eZ'7 0| ¥3d 39VLI0A LNDLNO AJIN3IA °G
“TYNIDIHO NILSAS GVD ‘el ‘POl ¥3d ONILYD AATHIA ‘¢
‘9 NDILJ3S 01 H343¥
£ *3N0YOL ONILEVLS 03¥INO3Y 404 LS008 J9¥LI0A INIIIILINSNI ‘¢
‘9 NDILJ3S OL ¥343d "NOILVH3dO
033ds MO 030GN3iX3 d0d4 LS008 39¥LT0A 3AISS3OX3 ‘2
*ONILYY
3ALVId3WYN HITT0SLNOD ONY §010W 3HL 0333X3 10N 5300
7 LN3HHND HOL0W LVHL AJIY3A-AYOT HOLOW 3JAISSIIXI *f
o]
m._.<znw5.._.= .
*NOILIONOD Q¥OTH3IAC 0371 414
AHYINIWOW 378ISS0d TY0 NG
9 *A¥YSS3Z3N NOILIY ON L $30
L
YIT0YLNOD 3HL LaviS3y
8 S3A
L
13534
_ G3vV08 DHLINOD NIVK JHL 3I¥ 43y N NOILIONOD
e
n
o 18vis
d 0 N 1 A I H 9 4 3 a




INI Ly 31LIL

ANBdw0o3d O 38senbs

"NOILVYI0TY 404 SIN3INOD HJ0 J7dvl 0701

J3s *

_ON' 1084 Ad NOT 14143530 NOISIAZY 3LY0 ["A3d
M 1" v 0l nia_ . _Aiu el
L33HS| mm-_.m<= N3] T 2 ..‘Mmu-:.m_ 9" L=708B% 43
:E WH0 3 JdALT SSYID

i

< ‘Qdv0d 33ATHA
—_—— — 31v9 QILYNIANTII NON
ATTYANYA 3ONVHD LON 0Q aNY Q3LYNIWNTII 39NYHIX3
“TYNIDIHO NILSAS QYD
&
"IALLVINISINGIY O FYYNOS vI0T LINSNQD 'E
‘QHV09 JIVAYIINI Y3MOd FIv1d3y "D On
“Qdv0d N0HLNGD NIVW 32v1d3dy 8
‘OHYOS 3IVAHIINI H3MGD OGNV JOHINGD
14 NIVW N33ML138 31dvd NOGdIY 3Ividay Vv ’
:515ISH3d WI190ud
41 *SINIWIJVIdIY ouvodg NIIMLIG ﬁwﬁuﬁﬁg
31Y4340 0L ¥ITIONLNDD SNIROTTY 3WIL SIn e i
v LY 3NO SO03v08 NIAIHG 3Lv9 3Iv1d3N e
‘W31808d ONILYS INALLIWYIINI 318I550d '2 o
g CAYYSS3IAN 3T NOQILIY JALL33HEQD v
“«p P 01 HAd MI3IRD FIVIIOAT LNALNO WHOSHID |
° HIOYLINDD JHL LYYLS
*Quv0E JIVAYIINI d3M0d 3HL JIVId3Y 0STv
*QIALYNIWATIT TIILS $O37 HLIM SOHMYOR d3ATHG J1v9 30vdad
S3A
L ON
f )
HSININIL¥3 . 440 sd3
GaY0H 10HLINQD NIVH 5037 GYv0E HIATH Qavyod T0HLNGD GHv0g yIAI&NA
JHL 33¥1d3d =ET v i NIVW 3HL NO 2F XJvPe ON 1V T
8 o4 WOM4 379vD NOBSIH JAOWIH Juy
o]
' * GNINNNY
* 1ON H3TI04LNOD ONY
_ Q3I7ddv YIM0d HLIM
Lav1s
d 0 N W 1 A I H 9 4 3 a 2




| "v'0l

NI 1vg TUIL

ANHdwod O S8Bnas

"ATTYVNANYA 3ONVHD LON 04
“TYNIDIHO NILSAS AVD

ayv0a_d3ATHA
31¥9 3H1 3Ivd3ad

S3A

TTIANNYHD FAILI3430 JHL
W03 Q3A0W3Y (S)GUY0S HY3ATYQ ILVIO IHL
ONY Q¥Y0d FJYJHIINI H3M04d JHL FIVI43d

Quv0g TOYLNOD NIVW 3JV71d39

TSWHO 2 SQ33IX3 ONIQYIH ANY_41
FIVI43y  TQuv09 3IVIYIINT H3IMOd 3HL
ONY QYv089 TT0¥LINDOD NIVH N33ML39
378¥D NOS9TY 40 ALINNILNGD MI3HD

oy
HIATN0 31v9 ML

2 e T A8 NOT1J1H0530 NDISIASH 31¥0 | A33)
% |70l el

| LSYIN ‘o 9'L £=¥008 a3

438 HHG 3 3dAL SS¥10




AddNS 43MOd 10YLNCD THE

ANEdWD3 O S4unfs

~Oh" POl Ag NOT 1JTHIS30 NOISIAZH 31Y0 |"A3¥
+ £ 70l : _ e |
L33HS Eu-_.m<z o o] e vo | Ched vo g L=7088 * 434
T 43 LT 3dAL S5¥ 10

#0 3YY S3I1ddNS
HIMOd 39VLTI0A MO

c
ATTVANYN 3ONVHD LON 040 '04Y08 04LNOD NIVW JHL
“IYNIDIHO NIL18A8 AVD JI¥1d38 'SHYOEYI INIHIM ON d1
"QYv0d J0YLNOD NIVW 3HL
¢ 0L INIHIM WNH3LXT AIFHD
"QYV08 N0YLINAJ NIVW 3JHL
¥ 3II¥Id3Y SHOYYI INIMIM ON 41
. OYv08 10HLINDD NIVW JHL
0L ONIYIM TYNYILXT 3ITFHD
G
"QHYOd TOYLNDD NIVW JHL
32W1438 'ONNO3 SY0HYI aNIYIM
ON 41  "Qdva8 04INOD NIVW
g 3HL Q1 ONIHIM VYNHILXI M3IIHD
L ‘QYv09 0HINGD NIVW
32V 1434 NIVOY MOTg
$3SNd 31 " LyvISIY
ONY S3SN3 3J¥1d3d "¢
"1539900 SI_30¥110A INIT 09v08 J05LNOD *1934403 SI 191 534
ONIWOINI L¥HL A4TH3A NIVA 3HL 32¥7d3y OL ONIHIM AJI¥IA "t
g "SINIONIM YIWHOISNVHL
40 ALINNILNOD HMO3HO_ "S3LON NOILNVI
- TV FAHISA0 ONY Av3y S IIMOd Y JAONIY
"SITHVONODIS HIWYOISNYYL 3HL -0 .
ANY NO-1SIX3 S1IMJHID LHOHS ON A4IH3A FHINGD NIV NO 2 mqwmhmmmmuﬂw
—| |"39v110A 1NANI 3HL 804 1179 NDILJ3IS ¥3d S3A HINHDISNYHL g 1Y INB - g
e Q3LIANNOD 3V Sdvi AUYWINd LVYHL A4I¥3A &y JvA ¥T
I8
« 18V1S
d D N W M r I H 9 4 3 a 2 g




SERVICE BULLETIN
April, 1987

8804-6
Section 11.0

omegapak®
Adjustable Frequency Controller

NQTE: Any reference to horsepower is at 460V 11.3.8 CONNECTION DIAGRAM 30-50 HP

14

1.2

11.3

75

unless stated otherwise. All controllers can
be reconnected for 230V or 200V operation
as detailed in Section 6.

CONTENTS
OMEGAPAK 1000 CONTROLLER DIA-
GRAMS
1111 POWER ELEMENTARY 1-25 HF
111.2 CONNECTION DIAGRAM 1-25 HP
111.3 POWER ELEMENTARY 30-50 HP
11.1.4 CONNECTION DIAGRAM 30-50 HP
111.5 CONTROL ELEMENTARY 1-50 HP

11.1.6 OUTLINE DIAGRAM 1-25 HP OPEN
TYPE

11.1.7 OQUTLINE DIAGRAM 30-50 HP OPEN
TYPE

11.1.8 QUTLINE DIAGRAM
ENCLOSED TYPE

1119 OUTLINE DIAGRAM 30-50 HP

ENCLOSED TYPE

CONTROL CIRCUIT ELEMENTARY

DIAGRAMS

11.21 PILOT LIGHTS, ELAPSED TIME

METER, HEAT SINK FAN(S)
11.2.2 START-STOP PUSH BUTTONS

11.2.3 HAND-AUTO SELECTOR SWITCH
AND START-STOP PUSH BUTTONS

11.2.4 HAND-OFF-AUTO SELECTOR
SWITCH

OMEGAPAK 2000 CONTROLLER DIA-

GRAMS
11.31 CONNECTION BIAGRAM 1-25 HP

11.3.2 CONNECTION DIAGRAM 1-25 HP
WI/ISOLATION CONTACTOR

11.3.3 CONNECTION DIAGRAM 1.25 HP
WIDISCONNECT MEANS

11.3.4 CONNECTION DIAGRAM 1-25 HP
WI/ISOLATION CONTACTOR AND
DISCONNECT MEANS

11.3.5 CONNECTION DIAGRAM 1-25 HP

W/DISCONNECT MEANS AND
ISOLATION/BYPASS CONTACTORS

11.3.6 CONNECTION DIAGRAM 1-25 HP

W/DISCONNECT MEANS AND
ISOLATION/BYPASS CONTACTORS

11.3.7 CONNECTION DIAGRAM 30-50 HP

1-25 HP

1.4

1.5

W/ISOLATION CONTACTOR

11.3.9 CONNECTION DIAGRAM 30-50 HP
W/DISCONNECT MEANS

11.3.10CONNECTION DIAGRAM 30-50 HP
WIDISCONNECT MEANS AND
ISOLATION/BYPASS CONTACTORS

11.3.11 CONNECTION DIAGRAM 30-50 HP
W/ISOLATION CONTACTOR AND
DISCONNECT MEANS

11.312ISOLATION CONTACTOR ELEMEN-
TARY AND CONNECTION DIAGRAM
1-50 HP

11.313I1SOLATION/BYPASS CONTACTORS
ELEMENTARY AND CONNECTION
DIAGRAM 1-25 HP

11.3.141SOLATION/BYPASS CONTACTORS
ELEMENTARY AND CONNECTION
DIAGRAM 30-50 HP

11.3.1580UTLINE DIAGRAM-OMEGAPAK
2000 SINGLE ENCLOSURE

11.3.1600UTLINE DIAGRAM-OMEGAPAK
2000 DUAL ENCLOSURE

OPTIONAL DOOR MOUNTED PILOT
DEVICES

11.4.1 Cable routing

11.4.2 CONNECTION DIAGRAM MOD. NO.
510 — START-STOP PUSH BUTTONS
AND MANUAL SPEED POTENTI-
OMETER

11.4.3 CONNECTION DIAGRAM MOD. NO.
A10 — HAND-AUTO SELECTOR
SWITCH, START-STOP PUSH BUT-
TONS AND MANUAL SPEED
POTENTIOMETER

11.4.4 CONNECTION DIAGRAM MQD. NO.
H10 — HAND-OFF-AUTO SELECTOR
SWITCH AND MANUAL SPEED
POTENTIOMETER

11.4.5 DOOR MOUNTED PILOT DEVICE
MOUNTING LOCATIONS

OPTIONAL REMOTE OPERATOR STA-
TIONS CONNECTION DIAGRAMS

11.5.1 Type CA-31 (Type CA-31R) start-stop
push buttons and manual speed
potentiometer (reset push button)

11.5.2 Type CA-41 (Type CA-41R) start-stop
push buttons, run light and manual
speed potentiometer (reset push
button)

GQUARET)



SERVICE BULLETIN omegapak® 8804-6
April, 1987 Adjustable Frequency Controller Section 11.0

11.5.3 Type CA-42 (Type CA-42R) hand-auto
selector switch, start-stop push but-
tons and manual speed poten-
tiometer (reset push button)

11.5.4 Type CA-65 (Type CA-65R} hand-auto
seiector swilch, start-stop push but-
tons, run light and manual speed
potentiometer (reset push button)

1.7 MISCELLANEQUS

11.7.1 Meter connection diagram

11.7.2 Main control board terminal desig-
nation

11.7.3 Main control board block diagram

SQUARET) 76
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REVISION DESCRIPTION

OATE

REV .

133HS

A B C D E F
14.27
A A 362.5
13.36 .
1 339.3 .40
4 10.2 8
312
A [ = 3 ] 9 7 ._9 DIA
3.40 Bi 0 MTG HOLE
86.4 - " T f
' H 8.82 7
4 -— i 224.0
T L
: I +
.00 Il SHIPPING 22.96
L 12.24 5.8
254 Ly BRACKET ©83.2 ™ 310.9 ’_'1 t49r4
L 4 &
| I .
I 4.11
| DOOR SWING || _i__ﬂg, [04.4
|
SECTION A-A $
15.13 15.37 .57 '
384.3 - 3ﬁ?t# ™ 4.5 63 5
" o55.8 ™ ™ 295.4 ™
.35 3.40
¥ ™ ™4z | 86.4
o
] O ' 4
|.os | &
26.7 i O
20.87 O
530. | +
. 3
+
23.40 SHIPPING
594 .4 ;/ BRACKET
l = op J% T 5
L Zﬁ-SHROUD PROJECTION WITH DOOR
6 50 OPEN MUST BE CONSIDERED WHEN
—= Ve MOUNTING CONTROLLER NEAR AD-
6 06 JACENT SURFACES. -
153.9 [ —w] 8:65 -— INCHES
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SERVICE BULLETIN omegapak® 8804-6
April, 1987 Adjustable Frequency Controller Section 12.0
12.0 RENEWAL PARTS LIST
DESCRIPTION PART NUMBER
110 HP® 15-25 HP® 30-50 HP®

Main Control Board

Gate Driver Board

Power Interface Board

Fuse (24V Control, Primary
— FU8, FU7) KTK-10

Fuse (Line — FUS3, FU4,
FUS5})

Fuse {Main Control Board —
FU1, FU2) MDL-5.0

DC Bus Capacitor

Rectifier

GTO

Flyback Diode

Precharge Contactor

Precharge Resistor Assy.

® Horsepower Rating at 460v

GQUARRE])

52011-395-50
52011-003-50
52011-005-51

2541910141
25499-00654

25420-30500
52904-018-50
52915-005-52
52915-028-50
52914-026-52
52905-024-50
52011-127-51
{1-5 HP)

52011-395-50
52011-003-50
52011-005-50

25419-10141
25499-00654

25420-30500
52904-018-50
52915-0056-52
52915-027-50
52914-026-52
52905-024-50
52011-127-52
{712-25 HP)

52011-395-50
52011-003-50
52011-028-50

25419-10141
25499-00655

25420-30500
52904-018-50
52915-005-52
52915-029-60
52914-026-52
52905-024-50
52011-127-52

118



Bulletin 8804-6 CS 5/87 10M Printed in U.S5.A.



	8804-6.pdf
	8804-6.pdf
	2856.PDF

	2857.PDF
	2858.PDF

